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CHAPTER  1 
BACKGROUND  AND  SUMMARY 


In  1986,  Beverly,  Essex,  Hamilton,  Manchester  and  Wenham  formed  the 
Intercommunity  Water  Resources  Comnittee  to  enable  the  five 
communities  to  coordinate  planning  and  management  of  their  water 
resources.    First  on  the  Committee's  agenda  was  the  protection  of  the 
quality  of  drinking  water  sources  in  the  five  communities.    In  1987, 
the  Committee  secured  a  Strategic  Planning  grant  from  the  Executive 
Office  of  Communities  and  Development  to  prepare  a  regional  water 
supply  protection  plan.    The  Committee  engaged  the  services  of  the 
Metropolitan  Area  Planning  Council  (MAPC)  to  develop  the  plan. 
Between  January  and  June,  1988,  MAPC  met  monthly  with  the  Cormittee,  ' 
and  the  study  was  completed  in  July,  1988.    Following  submission  of 
the  study  to  the  Committee,  it  was  planned  that  the  Committee  would 
coordinate  efforts  to  implement  the  plan's  recommendations  in  each 
community. 

The  overall  methodology  of  the  study  included  the  following  steps: 

0    inventory  the  water  resources  of  the  communities  and  identify 
areas  of  particular  significance  to  the  quantity  and  quality  of 
the  water  supply; 

0    inventory  existing  land  uses  and  potential  sources  of 

contamination  in  the  study  area,  and  assess  their  potential 
threat  to  the  quality  of  the  water  supply; 

0   analyze  the  zoning  of  undeveloped  land  within  the  study  area  and 
determine  the  extent  to  which  new  permitted  land  uses  could 
affect  the  water  supply  in  the  future; 

0    identify  and  evaluate  existing  local,  state,  and  federal  water 
resources  protection  measures;  and 

0  recommend  additional  water  supply  protection  measures  to  mitigate 
the  potential  land  use  and  zoning  impacts  identified  in  the  study 
and  insure  the  long  term  quality  of  drinking  water  sources. 

All  the  findings  and  recommendations  were  reviewed  by  the 
Intercommunity  Water  Resources  Comnittee,  which  met  through  the 
course  of  the  study  and  provided  valuable  information  and  guidance. 

The  water  supply  systems  in  the  communities  of  Beverly,  Essex, 
Hamilton,  Manchester,  Salem  and  Wenham  supply  water  to  approximately 
92,598  people.    By  the  year  2020,  the  population  served  will  be  about 
95,020.    Individually,  these  communities  meet  current  average  day 
demands,  but  often  fall  short  of  peak  suirmer  needs  and  must  buy  water 
from  other  towns  or  use  emergency  sources  during  such  shortages. 
Without  wise  management  of  the  region's  water  resources,  this 
situation  will  only  worsen  as  the  service  population  increases. 

Protection  of  the  water  supply  sources  is  vitally  important  to  the 
communities  given  that  all  drinking  water  comes  from  local  sources. 
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and  there  are  few  practical  alternative  supply  sources  available  to 
the  conmunities.    Other  towns  in  the  region  have  experienced 
contamination  and  supply  shortages,  and  the  Massachusetts  Water 
Resources  Authority  cannot  be  considered  an  alternative.    The  ability 
of  these  communities  to  remain  self-sufficient  in  water  supply  may 
depend  upon  how  the  conmunities  collectively  manage  existing  and 
future  development  in  their  water  supply  aquifers  and  watersheds. 

Land  uses  within  the  water  supply  area  can  affect  both  water  quality 
and  water  quantity  through  physical  alteration  of  the  environment 
which  changes  drainage  patterns  and  rates  of  runoff  and  recharge,  and 
through  discharge  of  contaminants  to  surface  or  groundwater. 
Developed  land  uses  in  the  study  area  have  increased  in  the  last 
thirty  years  by  102%.    Associated  with  developed  land  uses  are  a 
number  of  potential  contamination  sources.    Most  of  this  report 
centers  on  the  identification  of  potential  sources  of  contamination, 
and  measures  which  the  conmunities  can  take  to  safeguard  against  loss 
of  water  supplies. 

This  report  includes  an  investigation  of  the  potential  sources  of 
contamination  in  the  areas  which  overlay  aquifers  and  in  watershed 
areas  for  reservoirs  and  lakes  utilized  as  municipal  water  supplies. 
This  is  the  area  referred  to  as  the  North  Shore  Water  Study  Area. 
The  potential  sources  of  contamination  investigated  include: 
underground  storage  tanks,  wastewater,  road  salt,  leachate,  hazardous 
waste,  pesticides  and  mining.    In  addition,  this  study  examines 
zoning  and  other  local  regulations  in  the  study  area  and  has 
identified  areas  requiring  additional  protection  to  insure  the  long 
term  quality  of  the  water  resources. 

Through  an  analysis  of  this  information,  a  set  of  recoirmendations  was 
developed  to  augment  and  strenghten  local  policies  and  regulations  to 
manage  activities  within  the  water  supply  areas.   The  major  elements 
of  these  recommendations  are; 

0   zoning  amendments  to  establish  Water  Supply  Protection  Districts 
over  the  aquifers  and  watersheds  which  supply  the  conmunities 
with  potable  water; 

0   adoption  of  underground  storage  tank  bylaws,  which  would 

strengthen  existing  regulations  of  the  location,  installation, 
and  maintenance  of  underground  storage  tanks  and  would  extend  to 
chemical  storage  tanks  as  well  as  fuel  storage  tanks; 

0   adoption  of  hazardous  materials  bylaws,  which  would  regulate  the 
use  and  storage  of  hazardous  materials; 

0   adoption  of  earth  removal  regulations  requiring  restrictions  on 
depth  of  excavation  above  seasonal  high  water  table  and 
associated  uses  in  the  mining  pits; 

0   amendments  to  or  adoption  of  Board  Health  Regulations  to 
strengthen  requirements  for  septic  systems;  and 
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0    amendments  to  subdivision  regulations  to  require  review  and 
mitigation  of  potential  groundwater  impacts. 

Implementation  of  the  reconmended  program  will  require  the 
cooperation  and  support  of  several  local  boards  on  an  intra-  and 
intercommunity  basis,  as  well  as  town  meeting  and  city  council 
support  for  new  or  amended  bylaws.    An  important  element  for 
successful  implementation  will  be  public  education.  The 
Interconmunity  Water  Study  Comnittee  may  assist  in  these  efforts, 
which  may  include  public  meetings  and  presentations,  as  well  as 
development  of  brochures  or  other  educational  materials.  Increasing 
public  awareness  of  water  supply  protection  will  be  as  important  as 
modifying  local  regulations  in  meeting  the  goals  of  the  water  supply 
protection  program. 

In  order  to  strengthen  the  role  of  the  Intercommunity  Water  Resources 
Committee,  the  study  recommends  the  adoption  of  a  Memorandun  of 
Understanding  by  each  of  the  communities.    The  MOU  would  define  the 
responsibilities  of  the  Committee,  and  formalize  its  role  in 
coordinating  the  management  and  protection  of  the  region's  water 
resources. 

In  the  chapters  that  follow,  background  information,  data,  analysis, 
and  the  reconmended  plan  are  presented  in  detail.    Through  the 
implementation  of  the  study's  proposed  recommendations,  the 
communities  of  Beverly,  Essex,  Hamilton,  Manchester  and  Wenham  may 
continue  to  move  forward  in  the  development  of  a  comprehensive  water 
supply  protection  program. 
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CHAPTER  2 
WATER  SUPPLY  SYSTEM  PROFILE 


WATER  USE  AND  CONSUMPTION 


The  water  departments  of  Beverly/ Sal em,  Essex,  Hamilton,  Manchester 
and  Wenham  supply  water  to  98%  of  the  population  in  those  communities 
or  an  estimated  92,598  persons  (see  Table  2-1).    Approximately  half 
(50%)  of  the  water  is  used  for  residential  consumption;  commercial 
and  industrial  consumption  comprise  10%  and  12%  of  water  comsumption 
respectively;  unaccounted-for  consumption  comprises  28%  of  water  use 
(see  Table  2-2). 


Table  2-1 
Service  Population 


1986  Est. 

%  Service 

Town 

Population 

Population 

#  Served 

Beverly/ Sal  em 

75.030 

100%. 

75,030 

Essex 

2,960 

70 

2,072 

Hamilton 

7,140 

90 

6,426 

Manchester 

5,260 

100 

5,260 

Wenham 

3.810 

100 

3.810 

TOTAL 

94,200 

98% 

92,598 

Source:    Federal  Census 


Table  2-2 

Percentage  Distribution  of  Water  Use 
Town         Residential  Commercial  Industrial  Agriculture  Other  Unaccounted 


Bev/Salem 

44 

12 

12 

0 

0 

32 

Essex 

47 

42 

3 

2 

4 

2 

Hamilton 

83 

2 

0 

2 

2 

11 

Manchester 

72 

5 

0 

0 

11 

12 

Wenham 

82 

_2 

__0 

_0 

_2 

11 

TOTAL* 

50 

11 

10 

0 

1 

28 

*    Based  on  weighted  averages 
Source:    DEQE  1986  Water  Supply  Data 


The  population  of  this  North  Shore  area  (including  the  City  of  Salem) 
is  now  approximately  94,200.  Population  projections  made  by  MAPC  and 
DEM  show  populations  increasing  slightly  over  the  next  30  to  40  years 
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lltirl    96.000  (see  Table  2-3).    At  the  same  time,  the  North  Shore 
service  population  is  also  expected  to  increase.    Hamilton's  water 
department  expects  to  serve  100%  of  its  population  by  the  year  2020 
and  Essex  expects  to  increase  its  service  population  from  70%  to  * 
y^x.    According  to  MAPC  projections,  this  would  raise  the  overall 
(serTab?e'^2^4)'°"  ^"""^  ^^'^^^       ^^^^  ^°  ^"  estimated  95.020  in  2020 


Table  2-3 

Population  Projections  Comparison  MAPC  to  DEM 


Town 

MAPC 

1990 

DEM 

MAPC 

2000 

DEM 

MAPC 

2010 

DEM 

Beverly/ Sal  em 

Essex 

Hamilton 

Manchester 

Wenham 

77.400 
3.000 
7.000 
5.400 
3.900 

76.366 
3.060 
7.305 
5.478 
3,873 

77,460 
3,000 
7,000 
5,400 
3,900 

76,400 
3,150 
7,517 
5,467 
4,150 

76,700 
3,000 
7,000 
5,400 
3,900 

75,928 
3,200 
7,650 
5,435 
4.250 

TOTAL 

96.700 

96,082 

96,760 

96,684 

96.000 

96,463 

1986 

Town 

1986 

% 

Census 

Served 

Beverly/Salem 

75,030 

100 

Essex 

2,960 

70 

Hamilton 

7,140 

90 

Manchester 

5,260 

100 

Wenham 

3.810 

100 

TOTAL 

94,200 

98X 

Table  2-4 
2020  Service  Population  Projections 


1986  2020 
Service  Projected 
Population  Population 


75,030 
2,072 
6,426 
5,260 
3,810 

92,598 


75,900 
3,000 
7,000 
5,400 
3,900 

95,200 


2020 

2020 

Z 

Service 

Served 

Population 

100 

75,900 

94 

2,820 

100 

7,000 

100 

5,400 

100 

3,900 

99X 

95,020 

Source:    Federal  Census  Data 


According  to  water  supply  data  collected  by  DEQE,  current  levels  of  watPr 
consumption  for  the  six  communities  averaged  12.02  ^d?n    987  with  a 
maximum  day  demand  of  21.10  mg  (see  Tables  2-5  &  2-6  and  Fiaure  2-11 
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Figure  2-1 
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Figure  2-2 
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Table  2-5 

Public  Water  Supply-Average  Day  Demand  (mgd) 
Town  2980     1981     1982     1983     1984     1985     1986  1987 


Beverly/Salem 

10.30 

10.24 

9.66 

Essex 

0.26 

0.28 

0.25 

Hamilton 

0.77 

0.95 

0.98 

Manchester 

0.73 

0.70 

0.73 

Wenham 

0.29 

0.29 

0.25 

TOTAL 

12.35 

12.46 

11.87 

Source:    DEQE  Water  Supply  Data 


9.97 

10.44 

9.77 

9.81 

9.71 

0.19 

0.19 

0.18 

0.18 

0.22 

1.00 

0.91 

0.92 

0.97 

0.96 

0.76 

0.70 

0.74 

0.74 

0.79 

0.34 

0.30 

0.26 

0.28 

0.34 

12.26 

12.54 

11.87 

11.98 

12.02 

Table  2-6 

Public  Water  Supply-Max imun  Day  Demand 


Town 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

Beverly/ Sal  em 

15.91 

13.91 

13.35 

16.59 

15.26 

14.55 

16.16 

15.67 

Essex 

0.54 

0.62 

0.74 

0.40 

0.32 

0.41 

0.31 

0.62 

Hamilton 

1.36 

1.59 

1.86 

1.29 

1.64 

1.43 

1.45 

1.70 

Manchester 

1.27 

1.55 

2.08 

1.66 

1.41 

1.62 

1.62 

1.94 

Wenham 

0.81 

0.86 

0.81 

1.03 

0.81 

0.72 

0.72 

1.17 

TOTAL 

19.89 

18.53 

18.84 

20.97 

19.44 

18.73 

20.26 

21.10 

Source:    DEQE  Water  Supply  Data 


Table  2-7 

1990-2020  Average  Day  Demand  Projections  (in  mgd) 
1980-87 


Town 

6  Year  Average 

1990 

2000 

2010 

2020 

Beverly/ Salem 

9.99 

10.52 

11.06 

11.55 

12.12 

Essex 

0.22 

0.23 

0.26 

0.30 

0.35 

Hamilton 

0.93 

0.91 

1.06 

1.11 

1.16 

Manchester 

0.74 

0.72 

0.76 

0.79 

0.83 

Wenham 

0.29 

0.30 

0.31 

0.33 

0.34 

TOTAL 

12.17 

12.68 

13.45 

14.08 

14.80 

Source:    DEM  Ipswich  River  Basin  Study,  Volume  I 
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Table  2-8 

1990-2020  Maximum  Day  Demand  Projections  (in  mgd) 
1980-87 


Town 

6  Year  Average 

1990 

2000 

2010 

2020 

Beverly/Salem 

15.18 

15.75 

16.56 

17.29 

18.15 

Essex 

0.51 

0.51 

0.58 

0.67 

0.78 

Ham  i 1 tnn 

1  7fi 

1  Q7 

Manchester 

1.64 

1.58 

1.66 

1.73 

1.82 

Wenham 

0.87 

0.87 

0.90 

0.96 

0.99 

TOTALS 

19.74 

20.22 

21.46 

22.49 

23.67 

Source:  DEM 

Ipswich  River  Basin 

Study, 

Volume  I 

WATER  SUPPLY  SOURCES 

Beverly/Salem  relies  lOOX  on  surface  water;  Essex,  Hamilton  and 
Wenham  rely  solely  on  groundwater  supplies;  and  Manchester  uses  a 
combination  of  surface  and  groundwater  sources  (see  Table  2-9).  The 
water  sources  in  the  North  Shore  study  area  include  five  surface 
water  supplies  and  eleven  groundwater  supplies.    Ten  of  these  sources 
are  located  in  the  Ipswich  River  drainage  basin  and  the  remaining  six 
sources  are  in  the  North  Coastal  drainage  area  (see  Table  2-10). 
Although  several  communities  in  the  study  area  are  investigating 
alternative  water  supplies,  no  new  sources  will  be  available  in  the 
immediate  future. 


Table  2-9 

Public  Water  Supply-Type  of  Water  Supply  -  1985 

Avg.  Day     %  Surface        Surface      X  Ground  Groundwater 
Town  Demand  (mgd)  Water  Use  Water  Use  (mgd)  Water  Use     Use  (mgd) 


Beverly/ Sal  em 

9.77 

100% 

9.77 

-0- 

-0- 

Essex 

0.18 

-0- 

-0- 

100% 

0.18 

Hamilton 

0.92 

-0- 

-0- 

100% 

0.92 

Manchester 

0.74 

43X 

0.32 

57% 

0.42 

Wenham 

0.26 

-0- 

-0- 

100% 

0.26 

TOTAL 

11.87 

85% 

10.09 

15% 

1.78 

Source:    DEM  Ipswich  River  Basin  Study,  Volume  I 
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Water 

Supply 

Agency 

Salem  and 
Beverly  Water 
Supply  Board 


Table  2-10 
Public  Water  Supply  Sites  and  Locations 


Source 


Ipswich  River 


Wenham  Lake 

Putnamville 
Reservoir 

Longham 
Reservoir 


1985 
Source 
Status 

Seasonal 
Withdrawals 


Basin 


Ipswich 


Used  All  Year  Ipswich 
Ipswich 


Seasonal 
Withdrawals 

Seasonal 
Withdrawals 


Ipswich 


Pump 
Capacity 

25.00  to 
Putnamvil le 
&  to  Wenham 
Lake 

25.00 

25.00  up 
12.00  back 

13.00+ 


Essex  DPW 
Water  Dept. 


Harry  Homan's 
Well  #2 

Cent.  Grove 
Well  #3 

Harry  Homan' s 
Well  #1 


Used  All 
Year 

Used  May- 
October 

Used  April 
May 


W.  Coastal  0.65 
N.  Coastal  0.30 
N.  Coastal  0.30 


Hamilton  DPW 
Water  Dept. 


Idlewood  Well 
Caisson  Well 

School  St, 
Well 

Patton  Well 


Used  All  Year  Ipswich 
Used  All  Year  Ipswich 


Ipswich 
Used  All  Year  Ipswich 


Used  April - 
May 


0.86 
0.86 
0.28 

0.28 


Manchester 
Water  Dept. 


Gravelly  Pond 
Lincoln  Well 


Used  All  Year  N.  Coastal 
Used  All  Year    N.  Coastal 


Round  Pond  Well  Emergency 


N.  Coastal 


2.00 
0.76 
0.40 


Wenham  Water  Pleasant  Pond  Used  All  Year  Ipswich 
Dept.  Well  #1 


Pleasant  Pond     Used  May- 
Well  #2  Sept. 


Ipswich 

Source:    DEM  Ipswich  River  Basin  Study,  Volume  I 


0.40 
1.00 
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EMERGENCY  SOURCES 


None  of  the  communities  in  the  North  Shore  study  area  have  adequate 
emergency  sources  of  water  within  their  own  borders.    For  the  most 
part,  the  conmunities  rely  on  their  neighbors'  primary  supplies  when 
they  cannot  meet  peak  demands.    Beverly  has  emergency  arrangements 
with  Wenham;  Essex  interconnects  with  Hamilton  and  Gloucester; 
Hamilton  relies  on  Wenham,  Essex  and  Ipswich;  and  Wenham  has 
arrangements  with  Hamilton  and  Beverly,    Manchester  relies  on  poor 
quality  water  from  Round  Pond  well  in  Hamilton  to  replenish  Gravelly 
Pond  in  emergencies. 

WATER  QUALITY 

Water  quality  concerns  center  around  salt  contamination,  high  iron 
and  manganese  content,  increasing  nitrate  infiltration,  and  the 
threat  of  potential  fuel  or  chemical  contamination.    For  the  most 
part,  supplies  in  the  study  area  receive  varied  but  minimal 
treatments,  mostly  comprising  floridation,  some  chlorination  and  some 
sedimentation  treatments.    Beverly/Salem  and  Essex  benefit  by  water 
treatment  plants. 

COMMUNITY  PROFILES 

The  remainder  of  this  chapter  discusses  each  of  the  five  North  Shore 
conmunities  in  more  detail. 

BEVERLY/ SALEM  WATER  USE  AND  CONSUMPTION 

The  Salem  and  Beverly  Water  Supply  Board  provides  water  to  a  service 
population  of  75,030  within  the  cities  of  Salem  and  Beverly,  The 
Water  Supply  Board  manages  the  sources  and  treatment  of  the  water 
that  it  provides  to  the  two  communities  on  a  regular  basis,  with  each 
city  separately  managing  the  distribution  system  that  provides  water 
to  its  individual  users.    Beverly  services  all  of  the  city's  36,980 
residents  and  Salem  services  all  of  the  city's  38,050  residents. 
Water  use  falls  into  the  following  categories: 


Residential 

44% 

Cocnnercial 

12% 

Industrial 

12% 

Agricultural 

0% 

Other 

0% 

Unaccounted  for 

321 

Total 

100% 

Over  the  last  five  years,  average  day  demand  for  Beverly/ Sal em 
fluctuated  between  9.66  million  gallons  per  day  (mgd)  and  10.44  mgd 
while  maximim  day  demand  fluctuated  between  13.35  mgd  and  16.59  mgd. 
Peak  demand  on  water  supply  was  reached  in  1983.    (See  Table  2-11  and 
Figure  2-3) 
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Table  2-11 
Beverly/ Sal em  Historic  Water  use 

Year  Average  Day  (mgd)  Maximim  Day  (mgd) 


1987 

9.71 

15.67 

1986 

9.81 

16.16 

1985 

9.77 

14.55 

1984 

10.44 

15.26 

1983 

9.97 

16.59 

1982 

9.66 

13.35 

1981 

10.24 

13.91 

1980 

10.30 

15.91 

Source:    DEQE  Water  Supply  Data 


Projections  for  future  demand  (made  by  the  Water  Board)  estimate  an 
average  day  demand  of  12.12  mgd  and  maximim  day  demand  of  18.15  mgd 
by  the  year  2020.    (See  Table  2-12  and  Figure  2-4). 


Table  2-12 
Beverly/Salem  Future  Demand  Projection 


Year  Average  Day  (mgd)  Maximim  Day  (mgd) 

1990  10.52  15.75 

2000  11.06  16.56 

2010  11.55  17.29 

2020  12.12  18.15 


Souce:    DEM  Division  Water  Resources  Data 


BEVERLY/ SALEM  WATER  SUPPLY  SOURCES 

The  Salem  and  Beverly  Water  Supply  Board  relies  on  four  sources  of 
surface  water  for  supply:    1)  the  Ipswich  River,  2)  Wenham  Lake,  3) 
Putnamville  Reservoir,  and  4)  Longham  Reservoir.    Wenham  Lake  is  used 
year-round  while  the  other  three  sources  are  seasonal.    In  addition, 
Putnamville  and  Longham  Reservoirs  are  used  for  storage  and 
distribution;  however,  all  service  to  the  cities  originates  at  the 
treatment  plant  on  Wenham  Lake. 

The  system  allows  for  the  pumping  and  transfer  of  water  from  the 
Ipswich  River  to  either  Wenham  Lake  or  Putnamville  Reservoir.  Water 
is  also  punped  to  Wenham  Lake  from  Putnamville  and  Longham 
Reservoirs.    Wenham  Lake  serves  as  the  central  contairwnent  site  where 
all  water  is  punped  through  the  treatment  plant  before  it  is 
redistributed  to  the  conmunities.    In  1987,  831  million  gallons  (mg) 
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of  water  were  piinped  from  the  Ipswich  River  to  Putnamville  Reservoir; 
981  mg  were  punped  from  Longham  Reservoir  to  Wenham  Lake;  and  905  mg 
were  pimped  from  Putnamville  Reservoir  to  Wenham  Lake. 

Longham  Reservoir  has  the  largest  of  the  three  watershed  areas, 
encompassing  3.42  square  miles,  but  holds  only  50  million  gallons  of 
water.    Putnamville  Reservoir  has  the  smallest  watershed  area  at  .85 
square  miles,  but  has  the  largest  storage  capacity  measured  at  2.3 
billion  gallons  (bg) .    Wenham  Lake's  watershed  is  2.44  square  miles 
and  the  lake  holds  1.2  bg.    Total  storage  capacity  in  the  system  is 
3.55  billion  gallons  of  water  (see  Table  2-13). 


Table  2-13 
Beverly/Salem  Water  Supply  Sources 


Source 


Ipswich  River 
Longham  Reservoir 
Putnamville  Reservoir 
Wenham  Lake 


Type 

diversion 
manmade 
manmade 
natural 


Watershed 
Area 

NA 

3.42  "sq.mi 
.85  sq.mi 
2.44  sq.mi 


Storage 
Capacity 

NA 

.05  bg 
2.3  bg 
1.2  bg 


Source:    Salem  and  Beverly  Water  Supply  Board 


BEVERLY/ SALEM  EMERGENCY  SOURCES 

According  to  the  Wenham  Water  Department,  the  cities  of  Beverly  and 
Salem  have  an  emergency  connection  from  Wenham' s  treatment  plant.  No 
other  emergency  sources  are  available  to  the  cities. 

BEVERLY/SALEM  POTENTIAL  FUTURE  SOURCES 

Studies  have  shown  that  no  viable  groundwater  sources  exist  in  the 
area;  however,  supplemental  surface  water  sources  have  been  located. 
The  Salem  and  Beverly  Water  Supply  Board  owns  a  parcel  of  land  set 
aside  for  the  proposed  Topsfield  Reservoir,  located  in  the  deep 
valley  north  of  Putnamville  Reservoir.    This  reservoir  would  have  a 
storage  capacity  of  1.8  bg.    Development  of  this  reservoir  would 
require  the  construction  of  two  dams  and  a  pimping  system  to  tie  the 
Ipswich  River  and  the  Putnamville  Reservoir  to  it  (requiring  a  three 
year  construction  period).   The  drainage  area  would  be  very  small, 
approximately  .60  sq.  mi.,  so  the  reservoir  would  be  used  only  for 
storage.    However,  at  this  time  there  are  no  iirmediate  plans  for  its 
development. 

The  water  treatment  plant,  rebuilt  in  1978,  treats  25  mgd.  The  plant 
could  be  expanded  to  allow  for  the  treatment  of  up  to  32  mgd  if  other 
water  sources  are  added  to  the  system. 

BEVERLY/ SALEM  WATER  QUALITY 

The  Salem  and  Beverly  Water  Supply  Board  maintains  extensive 
monitoring  of  its  system.    The  overall  water  quality  of  its  sources 
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meets  the  state  standards;  however,  some  potential  sources  of 
pollution  have  been  discovered.    An  area  located  west  of  Wenham  Lake, 
within  the  watershed,  is  drained  by  Airport  Brook.    Adjacent  to  the 
brook  is  the  Vitale  Fly  Ash  Dump  which  is  suspected  of  being  a  direct 
source  of  pollution  to  the  watershed.    High  sodium  levels  and  trace 
metals  have  been  measured  in  the  delta  of  Airport  Brook,  where  the 
waterway  enters  Wenham  Lake. 

Water  quality  problems  with  the  Ipswich  River  have  also  been 
identified,  particularly  those  caused  by  nearby  fuel  spills.  This 
raises  a  major  concern  given  that  the  Ipswich  River  provides  nearly 
50%  of  the  Water  Board's  water  supply.    No  threats  to  the  water 
quality  of  Putnamville  and  Longham  Reservoirs  have  been  identified, 
though  sodium  content  is  a  seasonal  concern  for  Longham  Reservoir. 

BEVERLY/ SALEM  WATER  TREATMENT 

Beverly  and  Salem's  drinking  water  receives  a  variety  of  treatments, 
including  sedimentation  and  filtration,  at  the  Salem  and  Beverly 
water  treatment  facility  on  Wenham  Lake,    In  1987,  the  following 
chemicals  were  applied  during  water  treatment  in  the  noted  quantities 
(mg/1):    Alun  26.14;  Lime  8.75;  Calgon  0.96;  Carbon  3.24;  Chlorine 
2.76;  and  Floride  0.89.    In  addition,  the  Putnamville  Reservoir  is 
aerated.    Table  2-14  summarizes  the  results  of  1987  water  quality 
tests  for  the  Water  Supply  Board. 


Table  2-14 
Beverly/ Salem  Drinking  Water  Quality 


Ipswich 

Longham 

Putnamville 

Wenham 

Finished 

River 

Reservoir 

Reservoir 

Lake 

Water 

Turbidity 

0.5 

0.4 

0.4 

0.3 

0.3 

Sediment 

0 

0 

0 

0 

0 

Color 

70 

70 

30 

25 

10 

Odor 

0 

0 

0 

0 

0 

PH 

6.6 

6.5 

6.6 

6.6 

6.9 

Alkalinity-Total 

37 

16 

13 

18 

21 

Hardness 

53 

29 

33 

36 

55 

Calcidn 

16 

7.8 

9.6 

10 

17 

Magnesitjn 

3.2 

2.1 

2.1 

2.7 

2.9 

Sod  inn 

26 

18 

13 

13 

15 

Potass  inn 

1.9 

1.0 

0.9 

1.0 

1.0 

Iron 

.51 

.53 

.06 

<.04 

<.04 

Manganese 

.19 

.04 

<.03 

<.03 

<.03 

Sulfate 

12 

10 

16 

20 

32 

Chloride 

48 

29 

23 

25 

27 

Spec.  Cond.  (u/cm) 

228 

147 

131 

154 

202 

Nitrogen  (/^onia) 

0.07 

0.06 

<0.02 

<0.02 

<0.02 

Nitrogen  (Nitrate) 

0.3 

<0.1 

0.1 

0.3 

0.3 

Nitrogen  (Nitrite) 

0.001 

0.002 

0.002 

<0.002 

<0.002 

Cooper 

<.03 

<.03 

<.03 

<.03 

<.03 

Source:    DEQE  Water  Quality  Data 
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BEVERLY  DISTRIBUTION  AND  STORAGE 


Beverly  maintains  2  water  storage  reservoirs  of  3.82  mg  and  3.78  mg 
capacity  on  Brimbal  Hill,  and  one  elevated  tank  of  1  mg  capacity  on 
Fawley  Hall  Road.    Total  storage  equals  8.60  mg. 

Beverly  maintains  129  miles  of  water  main  throughout  the  city. 


ESSEX  WATER  USE  AND  CONSUMPTION 

The  Town  of  Essex  supplies  water  to  about  2,072  people,  which  is  70 
percent  of  the  town's  population.    There  are  899  service  connections 
in  the  system.    The  maximun  day  consiinption  for  1987  was  617,000 
gallons  with  an  average  day  consumption  calculated  at  215,000.  Per 
capita  usage  averages  95  gallons/day  (a  relatively  low  rate  of 
consjTiption) .    All  of  Essex's  services  are  metered. 

Water  use  falls  into  the  following  major  categories: 


Residential 

47% 

Commercial 

42X 

Industrial 

3X 

Agricultural 

2X 

Other 

4% 

Unaccounted  for 

2X 

Total 

lOOX 

Since  1980,  average  day  demand  has  fluctuated  between  0.18  mgd  and 
0.28  mgd,  with  a  trend  towards  decreased  water  use  in  recent  years. 
Maximun  day  demand  has  fluctuated  between  0.31  mgd  and  0.74  mgd,  with 
a  peak  demand  in  1982  (see  Table  2-15  and  Figure  2-5). 


Table  2-15 
Essex  Historic  Water  Use 

Year  Average  Day  (mgd)        Maximun  Day  (mgd) 


1987 

0.22 

0.62 

1986 

0.18 

0.31 

1985 

0.18 

0.41 

1984 

0.19 

0.32 

1983 

0.19 

0.40 

1982 

0.25 

0.74 

1981 

0.28 

0.62 

1980 

0.26 

0.54 

Source:    DEQE  Water  Supply  Data 


Projections  for  future  water  demand  by  the  Department  of 
Environmental  Management  (DEM)  estimate  that  by  the  year  2020, 
average  day  demand  will  be  0.35  mgd  and  maximun  day  demand  will  be 
0.78  mgd  (see  Table  2-16  and  Figure  2-6).    Note  that  these 
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projections  are  already  exceeded  for  maximun  day  demand  and  that  the 
average  day  demand  is  also  very  close  (compare  Tables  2-15  and  2-16). 


Table  2-16 
Essex  Future  Demand  Projections 


Year  Average  Day  (mgd)       Maximum  Day  (mgd) 

1990  0.23  0.51 

2000  0.26  0.58 

2010  0.30  0.67 

2020  0.35  0.78 


Source:    DEM  Ipswich  River  Basin  Study,  Volume  I 


ESSEX  WATER  SUPPLY  SOURCES 

The  town  of  Essex  depends  fully  on  groundwater  sources.  Presently, 
three  gravel  pack  wells  are  on-line  with  the  ability  to  supply  up  to 
1.1  mgd  (see  Table  2-17).    With  major  engineering  alterations  the 
supply  capability  could  be  doubled. 


Table  2-17 
Essex  Water  Supply  Sources 

Pumping 

Wells  Size  Depth  Capacity 

Harry  Homans  #1  24"  38 '6"  220  gpm 

Harry  Homans  #2  23"  38 '6"  550  gpm 

Centennial  Grove  48"  31*0"  330  gpm 

Source:    Town  of  Essex 


ESSEX  EMERGENCY  SOURCES 

The  town  of  Essex  maintains  an  ample,  well  managed  water  supply.  The 
town  does  not  experience  critical  water  shortages  during  which 
emergency  water  sources  are  needed.    The  town,  however,  does  supply 
nearby  communities  with  water  when  they  experience  emergency 
situations.    Essex's  water  supply  system  interconnects  with  the  towns 
of  Hamilton  (through  a  10"  x  10"  pipeline)  and  Gloucester  (through  a 
12"  X  6"  pipeline).    In  1987,  the  town  of  Essex  supplied  about  3 
million  gallons  to  the  town  of  Hamilton. 

ESSEX  POTENTIAL  FUTURE  SOURCES 

Essex  does  not  anticipate  any  water  shortages  in  the  coming  years, 
although  it  does  predict  as  much  as  a  25X  increase  in  services  over 
the  next  five  years.    However,  it  is  realized  that  a  back-up  source 
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Figure  2-6 
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is  necessary.    At  one  time,  Chebacco  Lake  was  intended  to  serve  as  a 
back-up  source;  however,  due  to  lack  of  easy  access,  this  surface 
water  source  is  no  longer  considered  a  viable  option. 

In  1985,  Essex  contracted  Dufresne-Henry  (consulting  firm)  to 
investigate  other  potential  sources  of  water  supply.    A  study, 
conducted  between  1983  and  1987,  included  a  number  of  test  borings  to 
locate  viable  groundwater  sources.    Information  provided  from  this 
study,  in  conjunction  with  follow-up  investigations  by  the  Town, 
shows  that  one  site  (Well  16-83)  could  be  developed  for  a  dewatering 
site.    This  well  is  located  approximately  200  feet  north  of  the 
Centennial  Grove  Road  Well,  within  the  same  aquifer  recharge  area. 
This  new  well  would  replace  the  existing  well  #3;  however,  problems 
with  a  high  iron  content  would  have  to  be  contended  with. 

Another  site  reconmended  as  a  potential  water  supply  is  along 
Southern  Avenue  near  Manchester  at  the  north  end  of  Great  Cedar 
Swamp.    This  area  requires  further  investigation  to  determine  if  it 
is  a  viable  source  of  water,  but  in  the  meanwhile  it  should  be 
protected  to  preserve  the  source  for  future  use. 

ESSEX  WATER  QUALITY 

The  Essex  Water  Treatment  Plant  treats  all  water  pumped  from  the 
three  wells  before  distributing  it  to  the  system.    Water  quality 
problems  include  high  iron  and  manganese  levels.    However,  the 
five-year  old  treatment  plant  is  considered  to  function  exceptionally 
well,  and  can  easily  meet  current  demand.    The  results  of  water 
quality  analysis  in  1987  are  presented  in  Table  2-18. 


Table  2-18 
Essex  Drinking  Water  Quality 

Harry  Homan's     Harry  Homan's     Chebacco  Finished 


Well  #1 

Well  #2 

Lake 

Water 

Turbidity 

4.8 

13.1 

33 

0.2 

Sediment 

1 

1 

2 

0 

Color 

200 

80 

116 

1 

Odor 

0 

IDis 

0 

0 

PH 

6.5 

6.1 

6.3 

7.6 

Alkalinity 

23 

16 

22 

55 

Hardness 

31 

27 

29 

29 

Calciim 

8.8 

6.7 

7.6 

7.7 

Magnesiun 

2.2 

2.4 

2.5 

2.5 

Sodiim 

9.8 

8.3 

8.1 

10. 

Potassi  jn 

0.9 

1.0 

0.9 

42. 

Iron 

7.0 

3.6 

9.8 

<.04 

Manganese 

.24 

.31 

.25 

<.03 

Sulfate 

10 

13 

8 

29 

Chloride 

20 

14 

16 

16 

Spec.  Cond. 

122 

108 

114 

253 

Nitrogen  (ammonia) 

0.24 

0.13 

0.10 

0.02 

Nitrogen  (nitrate) 

<0.1 

<0.1 

0.1 

0.1 

Nitrogen  (nitrite) 

.012 

.007 

.005 

<.002 

Copper 

<.03 

.03 

<.03 

.06 

Source:    DEQE  Water  Quality  Data 
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The  Town  of  Essex  does  not  have  any  zoning  in  place  to  protect  the 
well  sites  from  threats  of  pollution.    Although  most  of  the  land  on 
which  the  wells  are  located  is  owned  by  the  Town,  nothing  in  the  Town 
bylaws  stipulates  that  this  property  remain  undeveloped  for  water 
supply  protection. 

ESSEX  WATER  TREATMENT 

The  Essex  Water  Treatment  Plant  has  the  capability  to  treat  1.5  mgd. 
Treatment  processes  are  used  mostly  to  reduce  the  high  levels  of  iron 
and  manganese  found  in  Essex's  water  sources. 

ESSEX  DISTRIBUTION  AND  STORAGE 

A  225,000  gallon  water  storage  tank  is  located  on-site  at  the 
treatment  plant.    Another  storage  tank,  located  on  Story  Street, 
holds  565,000  gallons.    This  tank  may  be  replaced  by  a  newly 
constructed  tank  to  be  built  on  an  adjacent  piece  of  property.  The 
Town  is  in  the  process  of  negotiating  a  land  donation  by  the  present 
landowner  of  the  proposed  site.  The  water  supply  is  distributed  to 
individual  users  by  14.9  miles  of  8"  main. 


HAMILTON  WATER  USE  AND  CONSUMPTION 

The  town  of  Hamilton  Department  of  Public  Works  supplies  water  to 
about  6,426  people,  or  90%  of  the  town's  population.    There  are  2,340 
service  connections  in  the  town.    In  1987,  the  system  delivered  a 
total  of  349  million  gallons,  with  an  average  day  demand  of  0.96 
million  gallons  per  day  (mgd),  and  a  maximum  day  demand  of  1.7  mgd. 
Water  use  in  Hamilton  falls  into  the  following  categories: 


In  addition  to  the  water  delivered  by  Hamilton's  wells,  about  3 
million  gallons  were  purchased  from  the  town  of  Essex  in  1987. 

Since  1980,  average  day  demand  has  fluctuated  between  0.77  mgd  and 
1.0  mgd,  reaching  its  peak  in  1983.    Maximum  day  demand  has 
fluctuated  between  1.29  mgd  and  1.86  mgd,  reaching  the  peak  in  1982 
(see  Table  2-19  and  Figure  2-7). 


Residential 
Commercial 
Agricultural 
Municipal 
Unaccounted  for 


83% 
2% 
2% 
2% 

11% 


Total 


100% 
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Table  2-19 
Hamilton  Historic  Water  Use 


Year 

Maximum  r 

1987 

V/  •  7U 

1  70 

1986 

0.92 

1.45 

1985 

0.92 

1.43 

1984 

0.91 

1.64 

1983 

1.00 

1.29 

1982 

0.98 

1.86 

1981 

0.95 

1.59 

1980 

0.77 

1.36 

Source:    DEQE  Water  Supply  Data 


Projections  of  future  demand  by  the  Department  of  Environmental 
Management  estimate  that  by  the  year  2020,  average  day  demand  will 
rise  to  1.16  mgd,  and  maximun  day  demand  will  rise  to  1.93  mgd  (see 
Table  2-20  and  Figure  2-8).    However,  these  projections  are  already 
exceeded  by  current  use.    In  1987,  Hamilton's  water  use  exceeded  the 
1990  average  day  projection  by  0.05  mgd  and  was  0.19  mgd  over  the 
1990  maximun  day  demand  projection.    At  current  rates,  Hamilton  will 
far  exceed  the  demand  projections  set  for  2020. 


Table  2-20 
Hamilton  Future  Demand  Projections 


Year  Average  Day  (mdg)  Maximun  Day  (mgd) 

1990  0.91  1.51 

2000  1.06  1.76 

2010  1.11  1.84 

2020  1.16  1.93 


Source:    DEM  Ipswich  River  Basin  Study,  Volune  I 


HAMILTON  WATER  SUPPLY  SOURCES 

Hamilton  relies  solely  on  groundwater  as  its  source  of  public  water 
supply.   The  town  operates  four  gravel  pack  wells  with  a  combined 
punping  capacity  of  1,110  gallons  per  minute  (see  Table  2-21). 
Currently,  the  School  Street  well  is  operated  on  an  emergency  basis 
only,  but  the  well  should  be  back  in  regular  production  in  1988. 

In  1987,  the  wells  produced  a  total  of  348.9  million  gallons,  as 
shown  below.   More  than  half  of  the  water  produced  came  from  Idlewood 
Well. 
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Table  2-21 
Hamilton  Water  Supply  Sources 


Pumping 


Lapac 1 cy 

Year 

1987 

% 

Wells 

Type 

Depth 

Instal led 

Production 

Total 

Caisson 

Gravel 

pack 

39' 

350 

1963 

114.6  mg 

32.8% 

Idlewood 

Gravel 

pack 

48* 

390 

1975 

185.7  mg 

53.2% 

Patton 

Gravel 

pack 

41' 

130 

1957 

48.6  mg 

14.0% 

School  St 

.  Gravel 

pack 

33' 

230 

1952 

not  available 

Source: 

Hamilton 

Water 

Board 

HAMILTON  EMERGENCY  SOURCES 

Currently,  the  School  Street  well  is  being  used  on  an  emergency 
basis,  although  it  will  return  to  regular  production  in  1988.  There 
are  no  other  emergency  sources  within  the  town "of  Hamilton.  There 
are  interconnections  with  the  towns  of  Wenham,  Essex,  and  Ipswich. 
In  1987,  3  million  gallons  were  purchased  from  Essex. 

HAMILTON  POTENTIAL  FUTURE  SOURCES 

Two  additional  wells  are  being  developed  in  Hamilton.    The  abandoned 
Bridge  Street  well  is  being  renovated  by  Gordon  College.    This  well 
can  produce  about  150,000  gallons  per  day.    A  potential  new  water 
source  has  been  identified  off  of  Pine  Tree  Drive  on  land  owned  by 
the  Massachusetts  Audubon  Society.    A  proposal  for  an  auxiliary  well 
at  this  site  is  currently  under  review. 

HAMILTON  WATER  QUALITY 

The  water  supplied  by  the  Hamilton  DPW  meets  all  quality  standards 

under  the  Safe  Drinking  Water  Act.    In  1987,  only  one  source,  the 

School  Street  well,  exceeded  the  recommended  sodium  level,  but  this 

well  was  not  in  production  at  the  time.    The  results  of  quality 
analysis  in  1987  are  presented  Table  2-22. 
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Table  2-22 

Hamilton  Drinking  Water  Quality,  1987  (mgl) 


paranieters 

School  St. 

ratton 

ua 1 sson 

T  H  1  al^a  aH 

Turbidity 

8.0 

J .  / 

U  .0 

SedTment 

0 

0 

A 

u 

A 

U 

Color 

12 

c 

5 

1/ 

n 
U 

Odor 

0 

0 

0 

A 
0 

pH 

6.5 

6.6 

7.5 

7.6 

Alkalinity-total 

49 

49 

116 

118 

Hardness 

104 

78 

156 

135 

Calcium 

28 

21 

46 

44 

Magnesiun 

8.2 

6.1 

10.0 

6.2 

Sodium 

22 

13 

16 

12 

Potassiim 

2.6 

1 .6 

2.4 

1  7 
1 ./ 

Iron 

n  OQ 
U  . 

<U  .04 

U  .c4 

Manganese 

<0.03 

0.03 

0.23 

n  o7 

OU  1  Tal.c 

91 
ci 

Chloride 

36 

21 

28 

19 

Spec.  Cond.  (u/cm) 

311 

214 

388 

323 

Nitrogen  (Amonia) 

<0,02 

<0.02 

<0.02 

<0.02 

Nitrogen  (Nitrate) 

4.8 

0.4 

0.4 

<0.1 

Nitrogen  (Nitrite) 

0.007 

<0.002 

0.006 

<0.002 

Copper 

<0.03 

0.05 

0.03 

<0.03 

Source:    DEQE  Water  Quality  Data 


HAMILTON  WATER  TREATMENT 

Hamilton's  water  is  treated  with  the  addition  of  floride.  Floride 
treatment  will  be  installed  at  the  School  Street  well  by  1988.    All  other 
sources  are  presently  treated. 

HAMILTON  DISTRIBUTION  AND  STORAGE  ^ 

The  town  has  one  water  storage  facility,  an  underground  cement  tank  with 
a  capacity  of  850,000  gallons.    Water  is  distributed  through  a  network  of 
56.5  miles  of  water  mains. 


MANCHESTER  WATER  USE  AND  CONSUMPTION 

The  Manchester  Water  Department  supplies  water  to  about  5,260  people  in 
Manchester.    There  are  about  1,920  service  connections  and  in  1987  the 
system  delivered  289,259,000  gallons  with  an  average  day  demand  of 
792,490  gallons  per  day  and  a  maximun  day  demand  of  1,941,724  gallons  per 
day.    Water  use  falls  into  the  following  categories: 
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Residential  72% 

Agricultural  0% 

Cocimercial  5X 

Industrial  0% 

Other  iix 

Unaccounted-for  12% 

Total  100% 


Over  the  last  eight  years,  average  day  demand  has  fluctuated  between 
0.70    and  0.79  mgd,  with  peak  demand  in  1987.    Over  the  same  time 
period,  maximum  day  demand  has  fluctuated  between  1.27  mgd  and  2.08 
mgd  with  peak  demand  in  1982  (see  Table  2-23  and  Figure  2-9).  This 
exceeds  the  current  system  safe  yield  of  0.98  mgd. 


Table  2-23 
Manchester  Historic  Water  Use 

Year  Average  Day  (mgd)  Maximum  Day  (mgd) 


1987 

0.79 

-  1.94 

1986 

0.74 

1.62 

1985 

0.74 

1.62 

1984 

0.70 

1.41 

1983 

0.76 

1.66 

1982 

0.73 

2.08 

1981 

0.70 

1.55 

1980 

0.73 

1.27 

Source:    DEQE  Water  Supply  Data 


Projections  of  future  demand  by  the  Department  of  Environmental 
Management  estimate  that  by  the  year  2020,  average  day  demand  will  be 
0.83  mgd  and  maximum  day  demand  will  be  1.82  mgd  (see  Table  2-24  and 
Figure  2-10).    However,  as  one  can  see  by  comparing  the  data  to 
current  use  in  Table  2-23,  the  1990  projections  have  already  been 
exceeded. 


Table  2-24 

Manchester  Future  Demand  Projections  by  DEM 


Year  Average  Day  (mgd)  Maximim  Day  (mgd) 

1990  0.72  1.58 

2000  0.76  1.66 

2010  0.79  1.73 

2020  0.83  1.82 


The  Manchester  Water  Department  developed  its  own  future  demand 
projections,  and  estimate  that  by  the  year  2010,  average  day  demand 
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Figure  2-9 
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Figure  2-10 
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win  be  1.04  mgd,  while  maximum  day  demand  will  be  approximately  2.23 
mgd  (see  Table  2-25).    These  are  about  30  percent  higher  than  the 
projections  made  by  the  Department  of  Environmental  Management.  Also 
note  that  the  Water  Department's  projections  place  water  consumption 
far  in  excess  of  the  systems  current  safe  yield  of  0.98  mgd. 


Table  2-25 

Manchester  Future  Demand  Projections  by  the  Town 


Year  Average  Day  (mgd)  Maximun  Day  (mgd) 

1990  0.85  2.02 

1995  0.91  2.07 

2000  0.96  2.12 

2005  1.00  2.17 

2010  1.04  2.23 


MANCHESTER  WATER  SUPPLY  SOURCES 

The  Manchester  Water  Department  relies  on  one  surface  and  two 
groundwater  sources  which  have  a  combined  safe  yield  of  0.98  mgd. 
Surface  water  from  Gravelly  Pond  in  Hamilton  is  a  major  source  of 
public  water  supply  to  the  town,  with  100  million  gallons  of 
storage.    Groundwater  from  the  Lincoln  Street  Well  in  Manchester,  and 
a  second  well  adjacent  to  Round  Pond  in  Hamilton,  comprise  the  other 
sources  of  water  (see  Table  2-26). 


Table  2-26 
Manchester  Water  Supply  Sources 


Source 

Lincoln  St.  Well 
Round  Pond  Well 
Gravelly  Pond 


Type 

gravel/pack 

gravel/developed 

diversion 


Pimp/ Storage 
Capacity 

0.43  mgd 
0.43  mgd 
100  mg 


Safe  Yield 

0.43  mdg 
0.43  mgd 
0.118  mgd 


Source:    Manchester  Water  Department 


The  system  is  set  up  so  that  water  obtained  from  the  Lincoln  Street 
Well  is  pimped  directly  into  the  distribution  system,  while 
groundwater  obtained  from  the  Round  Pond  Well  is  pimped  into  a 
settling  lagoon  and  then  flows  into  Gravelly  Pond.    From  Gravelly 
Pond  the  water  is  treated  at  the  Manchester  Pimping  Station  and 
pimped  into  distribution  to  the  town.    Gravelly  Pond,  Round  Pond  and 
the  Round  Pond  Well  are  located  in  the  town  of  Hamilton. 

MANCHESTER  EMERGENCY  SOURCES 

Round  Pond  Well  can  only  be  used  in  emergency  situations  and  only 
after  permission  from  DEQE  is  obtained  because  of  its  poor  water 
quality.    It  can  be  pumped  twenty-four  hours  a  day,  with  no  apparent 
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decrease  in  capacity,  to  raise  the  level  in  Gravelly  Pond.  This, 
however,  is  far  from  adequate  to  meet  Manchester's  growing  demands 
and  risks  compromising  the  quality  of  Gravelly  Pond.    A  comparison  of 
the  safe  yield  for  the  three  sources,  which  is  0.98  mgd  (see  Table 
2-26),  to  average  and  maximun  day  demands  in  1987  (see  Table  2-23), 
shows  that  though  there  is  a  small  surplus  for  average  day  demand 
(0.19  mgd),  there  is  a  0.96  mgd  deficit  for  maximiin  day  demand.  By 
the  year  2010,  the  deficit,  according  to  Manchester  figures  in  Table 
2-25  would  be  in  excess  of  0.06  mgd  for  average  day  demand  and  1.25 
mgd  for  maximifn  day  demand. 

Manchester  has  no  other  emergency  sources  of  public  water. 
MANCHESTER  POTENTIAL  FUTURE  SOURCES 

Manchester  recently  contracted  with  Whitman  &  Howard,  Inc.,  to 
determine  the  feasibility  of  developing  Round  Pond  in  Hamilton  as  a 
future  source  of  drinking  water.    According  to  the  "Preliminary 
Report  Relative  to  Round  Pond,  Manchester,  Massachusetts"  (July 
1987),  Round  Pond  has  a  potential  safe  yield  of  1.5  million  gallons 
per  day  and  the  water  quality  analysis  placed  water  quality  either 
within  standards  or  "treatable  to  those  standards". 

The  addition  of  Round  Pond  to  the  Manchester  Water  supply  system 
would  enable  Manchester  to  meet  maximun  day  demands  projected  through 
the  year  2010,  but  would  require  the  addition  of  a  water  treatment 
facility  to  aleviate  quality  concerns. 

MANCHESTER  WATER  QUALITY 

The  water  quality  in  Manchester  exceeds  DEQE  reconmendations  for  iron 
and  rates  high  for  manganese.    Nitrate  levels,  although  within 
standards,  have  been  increasing  in  recent  years  and  sodium  levels 
seasonally  exceed  reconmended  levels. 

Table  2-27  shows  the  results  of  water  quality  analysis  in  1987  for 
Gravelly  Pond  and  Lincoln  Street  Well. 
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Table  2-27 

Manchester  Drinking  Water  Quality  in  1987  (mg/l) 


Gravelly  Pond 


Lincoln  Stre- .  <<el1 


Turbidity 

Sediment 

Color 

Odor 

PH 

Alkalinity-Total 

Hardness 

Calciun 

Magnesiun 

Sodiim 

Potassium 

Iron 

Manganese 

Sulfate 

Chloride 

Spec.  Cond.  (u/cm) 
Nitrogen  (anmonia) 
Nitrogen  (nitrate) 
Nitrogen  (nitrite) 
Copper 


1.0 

0 

15 

0 

7.4 
22 
32 

9.0 

2.3 
10 

0.9 


1.2 
0 

15 
0 

7.2 
23 
35 
10 

2.5 
13 

1.0 


.06 
.04 


.08 
.04 


10 
20 
125 


8 
19 
141 


<0.02 
0.1 

.002 
<.03 


<0.02 
0.1 
<.002 
.24 


Source:    OEQE  Water  Quality  Data 


MANCHESTER  WATER  TREATMENT 

Manchester's  drinking  water  receives  a  variety  of  treatments  at  each 
of  its  sources.    Round  Pond  Well  water  quality  tests  high  for  iron  at 
11  ppm  and  for  manganese  at  0.3  ppm.    Water  from  this  well  is  treated 
with  chlorine,  which  promotes  oxidation  and  causes  some  of  the  iron 
and  manganese  to  precipitate  out  in  the  settling  lagoon  before  the 
water  enters  Gravelly  Pond.    This  oxidation  process  lowers  the  iron 
and  manganese  contents  to  2.3  ppm  and  0.12  ppm  respectively.  Water 
from  Gravelly  Pond  is  chlorinated  to  control  bacteria  and  both 
Lincoln  St.  Well  and  Gravelly  Pond  are  treated  with  soditm 
tri-polyphosphate  to  control  corrosion  and  with  fluoride  (see  Table 
2-28) . 
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Table  2-28 
Manchester  Water  Treatment 

Sodiun  Tri- 

Source  Chlorine  Polyphospate  Floride 

Lincoln  St.  Well  X  X 

Gravelly  Pond  XXX 
Round  Pond  Well  X 
Source:    Manchester  Water  Department 


MANCHESTER  DISTRIBUTION  AND  STORAGE 

Manchester's  water  distribution  system  comprises  34.61  miles  of  6"  or 
larger  water  mains. 

Storage  is  provided  in  the  Moses  Hill  standpipe  which  has  a  holding 
capacity  of  1.02  million  gallons. 


WENHAM  WATER  USE  AND  CONSUMPTION 

The  Town  of  Wenham  Water  Conmission  supplies  water  to  about  3,810 
people  which  is  100%  of  Wenham' s  population.    There  are  1,032  service 
connections  in  the  service  area.    In  1987  the  system  delivered  a 
total  of  123,667,000  gallons,  with  an  average  day  demand  of  338,813 
gallons  and  a  maximum  day  demand  of  1,173,000  gallons.    Water  use 
falls  into  the  following  major  categories: 


Residential 

82.3% 

Agricultural 

0.2% 

Conmercial 

1.7% 

Municipal 

2.1% 

Industrial 

0.3% 

Unaccounted-for 

13.4% 

Total 

100.0% 

Over  the  last  eight  years,  average  day  demand  has  fluctuated  between 
0.25  million  gallons  per  day  (mgd)  and  0.34  mgd.    Maximim  day  demand 
has  fluctuated  between  0.81  mgd  and  1.17  mgd  for  the  same  time 
period,  with  peak  demands  reached  in  1983  for  average  day  demand  and 
in  1987  for  maximtjn  day  demand  (see  Table  2-29  and  Figure  2-11). 
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Table  2-29 
Wenham  Historic  Water  Use 


Year 

1987 
1986 
1985 
1984 
1983 
1982 
1981 
1980 


Average  Day  (mgd) 

0.34 
0.28 
0.26 
0.30 
0.34 
0.25 
0.29 
0.29 


Maximun  Day  (mgd) 

1.17 
0.72 
0.72 
0.81 
1.03 
0.81 
0.86 
0.81 


Source:    DEQE  Water  Supply  Data 


Projections  of  future  demand  made  by  the  Department  of  Environmental 
Management  estimate  that  by  the  year  2020,  average  day  demand  will  be 
0.34  mgd  and  maximun  day  demand  will  be  0.99  mgd  (see  Table  2-30  and 
Figure  2-12).    However,  by  comparing  Tables  2-29  and  2-30,  it  is 
evident  that  future  demand  projections  are  low  considering  that  the 
1990  projection  was  exceeded  in  1987. 


Table  2-30 
Wenham  Future  Demand  Projections 


Year 

1990 
2000 
2010 
2020 


Average  Day  (mgd) 

0.30 
0.31 
0.33 
0.34 


Maximun  Day  (mgd) 

0.87 
0.90 
0.96 
0.99 


Source:    DEM  Ipswich  River  Water  Study 


WENHAM  WATER  SUPPLY  SOURCES 

The  Town  of  Wenham  relies  solely  on  groundwater  as  a  public  water 
source.    The  Water  Commission  operates  two  gravel  pack  wells  with  a 
combined  safe  yield  of  1.51  mgd.    Well  #1  was  installed  in  1953  and 
is  a  24-inch  dlaneter  well  with  a  yield  of  300  gpm.    Well  #2  is  an 
18-inch  well  with  a  yield  of  750  gpm  and  was  installed  in  1958.  The 
well  field  is  located  about  300  ft.  south  of  Pleasant  Pond  off  of 
Pleasant  Street. 

WENHAM  EMERGENCY  SOURCES 

Wenham  is  able  to  meet  current  and  projected  average  day  demand  with 
Well  #1,  and  uses  Well  #2  primarily  in  the  summer  months  to  meet  peak 
day  demands.    Wenham  has  arrangements  to  supply  Hamilton  and  Beverly 
with  water  during  emergencies,  and  vice  versa,  through  a  pipe  valve 
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system  involving  two  pipes  to  Hamilton  and  one  to  Beverly.  Wenham 
has  no  other  sources  of  water  within  the  town. 

WENHAM  WATER  QUALITY 

The  quality  of  Wenham' s  water  meets  all  requirements  of  the  Safe 
Drinking  Water  Act  regulations.  Table  2-31  draws  the  results  of 
water  quality  analysis  in  1987. 


Table  2-31 

Wenham  Drinking  Water  Quality  in  1987  (mg/1) 

Well  #1        Well  #2 


Turbidity 

0.1 

0.1 

Sediment 

0 

0 

Color 

0 

0 

Odor 

0 

0 

PH 

7.5 

7.8 

Al kal inity-total 

98 

138 

Hardness 

12d 

216 

Calcium 

41 

63 

Magnesium 

5.6 

14 

Sodium 

14 

18 

Potassium 

2.6 

3.3 

Iron 

<.04 

<.04 

Manganese 

.04 

.21 

Sul fate 

34 

54 

Chloride 

25 

27 

Spec.  Cond.  (u/cm) 

323 

419 

Nitrogen  (Ammonia) 

0.03 

<0.02 

Nitrogen  (Nitrate) 

0.9 

2.0 

Nitrogen  (Nitrite) 

0.009 

0.026 

Copper 

<.03 

<.03 

Source:    DEQE  Water  Quality  Data 


WENHAM  POTENTIAL  FUTURE  SOURCES 

Wenham  is  not  actively  pursuing  alternative  sources  of  water  at  this 
time.  The  main  aquifer  is  large  and  dependable  and  the  town  can  put 
another  well  into  the  same  area  if  increased  flow  is  needed. 

The  town  has  investigated  two  other  sources  in  the  past  but  neither 
proved  viable.    Wells  were  drilled  in  the  Miles  River  area,  but  the 
sediments  were  non-productive  so  this  area  has  been  discounted.  The 
town  also  investigated  the  Town  Rail  Complex  where  the  town  garage  is 
located,  but  this  aquifer  has  a  very  low  yield  and  proved 
inconsistent  in  pump  tests.    It  may  be  able  to  be  tapped  for 
emergency  purposes  but  only  for  a  couple  of  months  al  a  time. 
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WENHAM  WATER  TREATMENT 

The  water  is  treated  with  a  common  injection  of  floride. 
WENHAM  DISTRIBUTION  AND  STORAGE 

Wenham's  water  distribution  system  consists  of  26.89  miles  of  8"  or 
larger  mains. 

Storage  is  provided  in  two  welded  steel  tanks.    The  Friend  Court 
tank,  built  in  1946,  holds  .5  million  gallons  and  is  27  ft.  x  12o  ft 
tall.    The  Lord's  Hill  tank,  built  in  1958,  holds  .75  million  gallon 
and  is  60  ft.  x  35  ft.  tall.    Total  system  storage  is  1.25  mg. 
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CHAPTER  3 


WATER  RESOURCES  AND  ENVIRONMENTALLY  SENSITIVE  AREAS 

GEOLOGY 

The  bedrock  geology  in  the  North  Shore  study  area  consists  primarily 
of  Paleozoic  age  material.    The  northwest  section  of  this  area  is 
characterized  by  Ordovician  gabbro-diori tes ,  Cambrian  volcanics  and 
Ordovician  granites.    Southeast  of  these  are  Ordovician  granites  with 
some  Cambrian  volcanics  and  Ordovician  gabbro-diori tes .    These  are 
dense,  resistent  rock  materials  containing  many  heavy  minerals  such 
as  iron  and  manganese. 

The  entire  New  England  area  has  experienced  glaciation  during  the 
Pleistocene  Epoch,  with  the  most  recent  glaciation  in  the  Wisconsinan 
Stage.    The  glaciers  carved  and  smoothed  the  underlying  bedrock  and 
then  covered  the  bedrock  with  unconsolidated  materials  of  varying 
depths.    The  materials  deposited  by  the  glaciers  fall  into  two  main 
categories:    1)  the  materials  deposited  as  the  ice  advanced,  called 
till,  and  2)  those  materials  deposited  as  the  ice  retreated,  or 
glacialfluvial  features. 

Tills  are  composed  of  unconsolidated  materials  with  a  high  clay 
content  and  are  therefore  low  to  non-permeable  for  groundwater 
transport,  however,  they  can  hold  a  lot  of  water.    In  the  New  England 
area  tills  are  found  in  the  form  of  ground  moraines  and  drumlins. 
Till  does  not  make  a  good  aquifer  but  can  be  a  good  confining  layer 
for  subsequent  glaciof luvial  and  post-glacial  deposits, 

Glaciofluvial  features  are  characterized  by  stratified  sand,  silt  and 
gravel  deposits  which  were  laid  down  as  the  ice  melted  and  washed  out 
the  clay  particles.    In  the  Ipswich  River  area,  a  variety  of 
glaciofluvial  features  in  the  form  of  kames,  kame  terraces,  eskars, 
kame  deltas,  collapsed  stratifed  drift  and  outwash  plains  are  found. 
These  forms  exhibit  sedimentary  structures,  composed  of  well  sorted 
sediments,  ranging  from  15  to  30  feet  deep.    Stratified  drift 
deposits  in  the  form  of  long  linear  depressions  are  frequently  found 
as  "buried  valleys"  in  the  underlying  bedrock.    These  deposits 
represent  pre-glacial  drainage  depressions  which  were  then  filled 
with  meltwater  materials.    Stratified  drift  deposits  make  excellent 
aquifers. 

In  addition,  there  are  also  marine  and  estuarine  deposits  and  swamp 
and  marsh  deposits  In  the  New  England  area.    The  marine  and  estuarine 
deposits  were  formed  immediately  after  the  glaciers  left  New 
England.    This  area  was  depressed  below  sea  level  under  the  weight  of 
the  ice  and  when  the  ice  retreated,  before  the  area  rebounded,  the 
oceans  moved  In  and  deposited  marine  clays  and  silts.    These  deposits 
have  a  low  permeability  and  transmissivity  and  are  found  in  the 
eastern  portions  of  Hamilton,  Wenham  and  Beverly  and  throughout  Essex 
and  Manchester  in  thicknesses  less  than  15  feet.    These  deposits  make 
poor  aquifers. 
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On  the  other  hand,  swamp  and  marsh  deposits  usually  store  significant 
amounts  of  groundwater,  though  their  transmissivity  varies.  These 
deposits  have  formed  since  glacial  times  and  are  composed  of  matted 
organic  materials  interbedded  with  sands  and  silts.    Swamp  and  marsh 
deposits  are  found  throughout  the  North  Shore  study  area. 

GROUNDWATER 

The  occurrence  of  groundwater  is  controlled  by  the  surficial  and 
bedrock  geology.    Aquifers  which  yield  sufficient  quantities  of  water 
for  public  supply  wells  are  generally  found  in  thick  deposits  of  sand 
and  gravel,  which  are  capable  of  storing  and  transmitting  significant, 
amounts  of  water.    Ice  contact  deposits  and  fine  grained  glacial 
outwash  deposits  have  the  best  potential  as  aquifers  due  to  their 
ability  to  store  and  release  water.    While  tills  can  hold  large 
amounts  of  water,  they  are  unable  to  release  the  water  due  to 
extremely  low  transmissivity  caused  by  the  abundant  clay  content. 
Deposits  with  very  high  transmissivity  transfer  the  water  too  quickly 
or  may  not  be  able  to  contain  it  for  storage  purposes.    Therefore,  a 
moderate  to  high  transmissivity  is  preferred.    In  the  New  England 
area,  aquifers  which  produce  at  least  150,000  gallons  per  day  or  100 
gallons  per  minute  are  considered  most  suitable,  for  municipal 
supply.    In  order  to  produce  these  volunes,  thicknesses  of  at  least 
25  feet  with  transmissivities  of  at  least  10,000  gallons  per  day  per 
foot  are  considered  optimal. 

In  the  Hamilton/ Ipswich  area,  ice  contact  deposits  in  stream  valleys 
on  till  and  bedrock  slopes  form  fair  aquifers.    In  the  southern 
Hamilton  and  Wenham  areas  and  in  northern  Beverly,  coarse  grained 
materials  from  ice  contact  are  found,  though  they  are  too  thin  in 
most  areas  to  be  considered  for  aquifers.    In  the  Salem  and  Beverly 
area,  a  1964  study  of  groundwater  sources  in  the  Ipswich  River  Basin 
found  viable  yields  of  groundwater.    The  North  Coastal  drainage  area 
is  characterized  by  marine  clays  and  so  has  poor  potential  for 
productive  aquifers. 

According  to  U.S.6.S.  data,  there  are  four  high  potential  yield 
aquifers  in  the  North  Shore  study  area  totalling  1,891  acres.  They 
are  located  in  Hamilton,  Wenham  and  Beverly.    The  largest  aquifer  is 
shared  by  Hamilton  and  Wenham  and  is  tapped  for  municipal  supply  by 
both  towns.    The  sizes  and  locations  of  the  aquifers  are  simmarized 
in  Table  3-1. 
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Table  3-1 
High  Potential  Yield  Aquifers 


Total 

Acres  by 

%  Aquifer 

Acres 

Town 

Town 

In  Town 

953 

Hamilton  (West) 

366 

38% 

Wenham 

587 

62% 

580 

Hamilton 

551 

95% 

Wenham 

29 

5% 

251 

Beverly 

208 

83% 

Wenham 

43 

17% 

107 

Hamilton  (East) 

107 

100% 

Eight  moderate  potential  yield  aquifers  underlay  5,388  acres  of  the 
study  area,    the  largest  moderate  yield  aquifer  is  shared  by 
Hamilton,  Beverly  and  Wenham  and  a  smaller  aquifer  is  shared  by 
Manchester  and  Essex.    The  other  six  moderate  yield  aquifers  are 
wholly  within  a  town's  boundary.    The  breakout  for  these  aquifers  in 
order  of  acreage  follows: 


Table  3-2 
Moderate  Potential  Yield  Aquifers 


Total 
Acres 

Town 

Acres  by 
Town 

%  Aquifer 
In  Town 

5065 

Beverly 

Hamilton 

Wenham 

380 
2934 
1751 

7% 
58% 
35% 

115 

Beverly 

115 

100% 

71 

Essex 

71 

100% 

53 

Hamilton 

53 

100% 

33 

Essex 

Manchester 

14 
19 

42% 
58% 

32 

Manchester 

32 

100% 

13 

Essex 

13 

100% 

6 

Manchester 

8 

100% 
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Essex  and  Manchester  aquifers  are  in  the  North  Coastal  drainage  area 
which  is  composed  primarily  of  rock  ledge  and  marine  clays.  Wenham, 
Hamilton  and  Beverly  aquifers  are  in  the  more  productive  Ipswich 
Basin  which  contains  many  glaciofl uvial  deposits. 

It  is  important  to  note  that  the  high  and  moderate  yield  aquifers 
delineated  by  U.S.G.S.  are  not  derived  from  actual  hydrogeologic 
studies,  but  are  inferred  from  geomorphologic  data.  Hydrogeologic 
studies  have  been  conducted  in  Hamilton  and  Wenham,  and  in  a  later 
section  of  this  chapter,  a  water  supply  study  area  will  be  defined 
according  to  hydrogeologic  studies  prepared  by  the  towns. 

SURFACE  WATER 

The  North  Shore  study  area  lies  within  the  eastern  drainage  basin  of 
the  Ipswich  River  and  part  of  the  North  Coastal  drainage  basins. 
Within  the  study  area,  most  of  the  towns  of  Hamilton  and  Wenham  and 
part  of  Beverly  lie  within  the  Ipswich  basin,  all  of  Essex  and 
Manchester  and  small  parts  of  Hamiton  and  Wenham  are  in  the  North 
Coastal  basins.    Surface  waters  used  for  public  water  supply  include 
the  Ipswich  River  and  three  reservoirs  in  the  Ipswich  basin,  which 
are  used  by  the  Salem  and  Beverly  Water  Supply  Board,  and  Gravelly 
Pond  in  the  north  coastal  basin,  which  is  used  by  Manchester.  Round 
Pond,  also  in  the  North  coastal  basin,  contributes  to  Manchester's 
Round  Pond  well  and  is  being  considered  as  an  additional  surface 
water  supply  for  Manchester.    All  surface  water  sources  in  the  study 
area  are  fully  utilized  by  neighboring  communities,  rather  than  the 
towns  in  which  they  are  located  (except  Wenham  Lake,  which  is 
partially  located  in  Beverly).    The  reservoirs  and  their  capacities 
and  watershed  areas  are  summarized  in  Table  3-3.    There  are  five 
reservoirs  in  the  study  area  with  a  total  capacity  of  3.7  billion 
gallons  and  a  combined  watershed  area  of  5,634  acres.  Ninety-five 
percent  of  the  capacity  and  93  percent  of  the  watershed  areas  are  in 
the  Ipswich  basin. 
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Water  System 
Beverly/ Sal  em 
Beverly/ Salem 

Beverly/Salem 
Beverly/ Sal  em 

Manchester 
Manchester 

TOTAL 


Source 


Table  3-3 
Surface  Water  Supplies 

Storage 
Capacity 
(mil .gal .) 


Ipswich  River 
Wenham  Lake 

Longham  Res. 
Putnamville  Res. 

Gravelly  Pond 
Round  Pond 


(diversion) 
1,200 

50 
2,300 

100 

 90 

3,740 


Watershed 

Area 

(Acres) 


1,562 


426 
913 
5,634 


Location 

Danvers 

Wenham/ 
Beverly 


2,189  Wenham 

544  Danvers/ 

Topsf ield 


Hamilton 
Hamilton 


WATER  SUPPLY  STUDY  AREA 

For  the  purposes  of  this  study,  a  water  supply  study  area  will  be 
defined  which  includes  all  lands  which  contribute  groundwater  or 
surface  water  to  wells  or  reservoirs  used  for  municipal  water 
supply.    The  water  supply  study  area  is  delineated  on  Map  1  and 
described  below. 

For  the  surface  water  sources,  the  watershed  areas  shown  on  Map  1  and 
listed  in  the  preceding  section  are  included  in  the  study  area.  This 
includes  the  drainage  areas  of  Wenham  Lake,  Longham  Reservoir, 
Putnamville  Reservoir,  Gravelly  Pond,  and  Round  Pond.    With  the 
exception  of  the  Wenham  Lake  watershed,  these  areas  have  been  clearly 
delineated.    In  the  case  of  Wenham  Lake,  questions  have  been  raised 
about  the  exact  location  of  a  portion  of  the  watershed  boundary  in 
Beverly.    The  boundary  used  in  this  study  was  provided  by  the  Salem 
and  Beverly  Water  Supply  Board. 

For  the  ground%<ater  sources,  the  aquifers  in  Hamilton  and  Wenham 
which  have  been  delineated  by  hydrogeologic  studies  are  included  in 
the  study  area.    In  Essex  and  Manchester,  hydrogeologic  studies  have 
not  been  conducted  to  delineate  aquifer  boundaries  (although  Essex  is 
currently  conducting  such  studies).    For  these  two  communities,  an 
interim  study  area  boundary  has  been  delineated  which  includes  the 
watersheds  in  which  the  municipal  wells  are  located.    This  includes 
the  Essex  River  watershed  for  Essex's  wells  and  the  Sawmill  Brook 
watershed  for  Manchester's  well.    This  delineation  is  intended  for 
study  purposes  only.    In  order  to  delineate  a  legally  defensable 
protection  district,  hydrogeologic  studies  would  need  to  be  conducted 
in  the  aquifers  of  these  communities. 
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It  is  important  to  note  that  several  of  these  regions  overlap.  The 
Wenham  Lake  Watershed  which  supplies  Beverly  is  underlain  by  part  of 
the  large  Wenham  Swamp  aquifer  (which  is  tapped  by  Wenham  and 
Hamilton).    Also,  in  a  more  complex  case,  the  Essex  River  Watershed 
is  shared  by  the  Gravelly  and  Round  Pond  Watersheds  and  parts  of 
these  three  subbasins  are  underlain  by  a  portion  of  the  Hamilton  East 
Aquifer. 

The  acreages  of  the  watersheds  and  aquifers  in  the  water  resources 
study  area  are  summarized  in  Table  3-4.    The  boundaries  of  the  study 
area  are  indicated  in  Figure  3-1. 


Table  3-4 
Water  Resources  Study  Area 


Watershed  Areas  Acres 

Wenham  Lake  1,562 

Longham  Reservoir  2,189 

Putnamville  Reservoir  -544 

Gravelly  Pond  426 

Round  Pond  913 

Aquifer  Areas 

Wenham  Swamp  3,334 

Hamilton  (east)  1,221 

Manchester  (Sawmill  Brook  watershed)  3,193 

Essex  (Essex  River  subbasin)  4,283 

Total  Area*  15,049 


Excluding  areas  of  overlap  between  watersheds  and  aquifers. 


INTERCOMMUNITY  WATER  RESOURCES 

Many  of  the  water  resources  in  the  study  area  are  related  to  more 
than  one  community.    In  some  cases,  a  watershed  or  aquifer  crosses 
one  or  more  community  boundaries,  and  portions  of  the  resource  are 
located  outside  of  the  community  where  the  water  is  used.    In  other 
cases,  a  water  resource  is  located  entirely  outside  of  the  conmunity 
which  uses  it.    Both  situations  raise  concerns  about  the  management 
and  protection  of  water  resources  which  are  fragmented  among  the 
jurisdiction  of  several  communities. 

The  intercommunity  characteristics  of  the  water  resources  in  the 
study  area  are  summarized  in  Table  3-5  and  illustrated  on  Map  2. 
Tables  3-6  and  3-7  provide  detailed  breakdowns  of  the  location  of 
intercommunity  watersheds  and  aquifers  by  acreage  and  percentage  in 
each  community.    These  are  illustrated  in  Figures  3-2  and  3-3. 
Intercommunity  water  resource  areas  are  delineated  on  Map  2. 
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Figure  3-2 
Interconmunity  Water  Resource  Areas 


Longham  Reservoir 


Figure  3-2  (continued) 
Putnamvilie  Keservoir 


Round  Pond 


★*  3.9  *★ 


Figure  3-2  (contiuned) 
Sawmill  Brook  Watershed 

GlouoMiv  (8.11)   


Essex  River  Subbasin 
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Figure  3-2  (continued) 
Wenham  Swamp  Aquifer 
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Figure  3-2  (continued) 
Hamilton  East  Aquifer 
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The  data  shows  the  high  degree  of  intercommunity  relationships 
between  all  of  the  study  area  water  resources.    The  proportion  of 
watershed  and  aquifer  areas  located  in  neighboring  communities 
(outside  of  the  community  which  uses  the  water  resource)  ranges  from 
32  percent  to  100  percent,  and  averages  57  percent.    This  highlights 
the  need  for  cooperation  and  coordination  among  the  communities  for 
the  management  and  protection  of  all  drinking  water  resources. 


Table  3-5 

Summary  of  Intercommunity  Water  Resources 


User 

Water  Resource  Community 
WATERSHEDS 


Area  in 
User  Community 
Acres  Percent 


Area  out  of 
User  Community 
Acres  Percent 


Wenham  Lake 

Beverly/ Sal  em 

547 

35X 

1,015 

65% 

Longham  Res. 

Beverly/ Sal  em 

1,116 

51X 

1,073 

49% 

Putnamville  Res. 

Beverly/Salem 

0 

0  " 

544 

100% 

Gravelly  Pond 

Manchester 

180 

42%  ■ 

246 

58% 

Round  Pond 

Manchester 

408 

45X 

505 

55% 

Ipswich  River 

Beverly/ Sal em 

0 

0 

* 

100% 

AQUIFERS 

Wenham  Swamp 

Hamilton 

1,521 

46% 

1,813 

54% 

Wenham 

1,813 

54% 

1,521 

46% 

Hamilton  (East) 

Hamilton 

1,221 

100% 

0 

0 

Sawmill  Brook 

Manchester 

2,184 

68% 

1,009 

32% 

Essex  River 

Essex 

1,941 

45% 

2,342 

55% 

Watershed  includes  portions  of  11  upstream  communities 
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Table  3-6 

Intercommunity  Water  Resources  -  Acreage  Breakdown 
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Manchester 

Sawmill  Brook 

0 

749 

0  2. 

184 

0 

0 

260 

0 

3,193 

Gravelly  Pond 

0 

10 

236 

180 

0 

0 

0 

0 

426 

Round  Pond 

81 

0 

131 

408 

293 

■  0 

0 

0 

913 

Wenham 

Wenham  Swamp 

0 

0 

1,521 

0 

1,813 

0 

0 

0 

3,334 

Table  3-7 

Intercommunity  Water  Resources  -  Percentage  Breakdown 
Bev     Ess     Ham     Man     Wen     Dan     ^l£  Top 

Beverly 

Longham  Res.        51X  11%  38X 

Putnamville  78%  22% 

Wenham  Lake         35X  65% 

Essex 

Essex  River  3X     45%     31%     15%  7% 

Hamilton 

E.  Aquifer  100% 

Wenham  Swamp  46%  54% 

Manchester 

Sawmill  Brook  24%  68%  8% 

Gravelly  Pond  2%     56%  42% 

Round  Pond  9%  14%     45%  32% 

Wenham 

Wenham  Swamp  46%  54% 
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CHAPTER  4 


LAND  USE  AND  WATER  SUPPLY  IMPACTS 


This  chapter  describes  the  uses  of  land  in  the  North  Shore  Water 
Study  Area  and  examines  the  potential  impacts  of  land  use  on  the 
quality  and  quantity  of  water  supply  sources  in  the  five 
communities.    After  a  brief  review  of  the  recent  growth  and 
development  trends  of  the  area,  water  supply  impacts  will  be 
addressed  in  terms  of  the  potential  sources  of  contamination 
associated  with  land  use. 

HISTORIC  DEVELOPMENT  TRENDS 

This  section  reviews  the  last  three  decades  of  growth  and  development 
in  each  of  the  communities.    This  perspective  aids  in  understanding 
the  existing  land  uses,  as  it  provides  information  on  past  activities 
that  today  may  affect  the  water  supply  sources. 

POPULATION  TRENDS 

The  total  population  in  the  North  Shore  study  area  grew  1.7  times 
between  1950  and  1986.    The  highest  rate  of  growth  occurred  between 
1950  and  1970.    Populations  have  stabilized  in  the  1970's  and  1980's 
and  have  since  decreased  slightly  for  the  region  (see  Table  4-1).  A 
summary  of  population  trends  for  each  of  the  communities  in  the  study 
area  follows. 


Table  4-1 

North  Shore  Study  Area  Population  Data,  1950-1986 

Population  density 


Year  Population  per  square  mile        %  Change 

1950  37,954  621  16% 

1960  50,564  827  33% 

1970  56,391  922  12% 

1980  56,924  931  1% 

1986  56,150  918  -1% 


*  Based  on  61.16  square  miles  in  the  five  communities. 


Beverly 

Table  4-2  summarizes  the  population  and  population  density  of 
Beverly  between  1950  and  1986.    The  data  show  that  the  1986 
population  is  1.4  times  what  it  was  in  1950.    The  highest  rate  of 
growth  occurred  before  1960.    Since  then,  the  population  has 
remained  relatively  stable. 


Table  4-2 
Beverly  Population  Data,  1950-1986 


Population  density 


Year       Population  per  square  mile*  X  Change 


1950  28.884  1,862  13X 

1960  36,108  2,328  25% 

1970  38,348  2,472  6% 

1980  37,655  2,428  -2% 

1986  39,980  2,578  6X 


*  Based  on  15.51  square  miles  in  Beverly. 


Essex 

Between  1950  and  1986,  the  population  in  Essex  grew  1.6  times. 
The  highest  rate  of  growth  occurred  early  in  the  period.  Since 
1980,  population  in  Essex  has  stabilized  {see  Table  4-3). 


Table  4-3 
Essex  Population  Data,  1950-1986 

Population  density 


Year       Population  per  square  mile*  I  Change 


1950  1.794  123  30X 

1960  2,238  153  25% 

1970  2,670  183  19% 

1980  2,998  205  12X 

1986  2.960  203  -IX 


*  Based  on  14.59  square  miles  in  Essex. 


Hamilton 

Hamilton's  1986  population  grew  to  2.6  times  what  it  was  in 
1950.    The  highest  rate  of  growth  occurred  between  1950  and  1970 
(see  Table  4-4).    Since  1970,  Hamilton's  growth  has  slowed 
considerably. 
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Table  4-4 
Hamilton  Population  Data,  1950-1986 

Population  density 


Year        Population  per  square  mile*  %  Change 


1950  2.764  185  36% 

1960  5,488  367  99% 

1970  6,373  426  16% 

1980  6,960  465  9% 

1986  7,140  477  3% 


*  Based  on  14.96  square  miles  in  Hamilton. 


Manchester 

Between  1950  and  1986,  Manchester's  population  increased  1.8 
times.    The  highest  growth  rates  occurred  between  1950  and  1970 
(see  Table  4-5).    Since  1970,  population  has  stabilized  and 
declined. 


Table  4-5 

Manchester  Population  Data,  1950-1986 
Population  density 


Year       Population  per  square  mile*  %  Change 


1950  2,868  368  16% 

1960  3,932  505  37% 

1970  5,151  661  31% 

1980  5,424  696  5% 

1986  5,260  675  -3% 


*  Based  on  7.79  square  miles  in  Manchester. 


Wenham 

Wenham's  population  grew  2.3  times  from  1950  to  1986.    As  with 
several  of  the  other  towns,  Wenham's  highest  rate  of  growth 
occurred  between  1950  and  1970  (see  Table  4-6).    Since  1970, 
population  in  Wenham  has  stabilized. 


Table  4-6 
Wenham  Population  Data,  1950-1986 


Year 


Population 


Population  density 
per  square  mile* 


X  Change 


1950 
1960 
1970 
1980 
1986 


1,644 
2,798 
3,849 
3,897 
3,810 


198 
337 
463 
469 
458 


35% 
70% 
38% 
1% 
-2% 


*  Based  on  8.31  square  miles  in  Wenham. 


LAND  USE  TRENDS 

The  historic  population  growth  in  these  conmunities  is  reflected  in 
the  changing  land  uses  over  the  last  30  years.    The  following  data  on 
historic  land  use  was  taken  from  a  study  by  William  MacConnell  of  the 
University  of  Massachusetts,  who  has  classified  and  mapped  land  uses 
by  interpretation  of  aerial  photography.    The  minimun  parcel  size 
mapped  was  three  acres.    Map  3  shows  land  use  in  1980,  and  the 
following  tables  and  figures  show  the  breakdown  of  land  uses  for  1951 
and  1980  for  each  of  the  North  Shore  communities. 

"Developed"  land  uses,  for  the  five  communities,  increased  102%  from 
1951  to  1980.    Residential  development  showed  the  largest  gain  in 
absolute  acres,  with  an  increase  of  3,672  acres.    Commercial  land 
uses  showed  the  highest  percentage  increase,  with  129%. 
"Undeveloped"  land  uses  dropped  5,037  acres,  or  15%.  Agricultural 
land  diminished  by  2,930  acres  or  48%,  a  loss  that  was  greater  than 
any  other  single  land  use  (see  Table  4-7).    Figure  4-1  graphically 
demonstrates  land  use  changes  in  the  major  land  use  categories  from 
1951  to  1980. 
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Figure  4-1 
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Table  4-7 

North  Shore  Study  Area  Land  Use  Change,  1951-1980 
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4,484 

8,156 

3,672 

82% 

Industrial 

65 

81 

16 

25% 

Commercial 

147 

336 

189 

129% 

Transportation 

246 

455 

209 

85% 

Mining* 

160 

Waste  Disposal* 

30 

— 

-- 

Rprro^f  inn* 
INC  LI  ca  L  1  u  1 1 

7fi1 

Tnfal   HpvplnnpH  lanH 

Q  Q7Q 

S  "^07 

J  ,  oyj  1 

in?% 

Forests 

18,755 

17,578 

-1,177 

-6% 

Salt  Wetlands 

2,442 

2,322 

-120 

-5% 

Fresh  Wetlands 

4,604 

4,100 

.  -504 

-11% 

Water 

647 

861 

■  214 

33% 

Agriculture 

6,063 

3,143 

-2,920 

-48% 

Open  and  Public 

1,688 

1,158 

-530 

-31% 

Total  undeveloped  land 

34,199 

29,162 

-5,037 

-15% 

TOTAL 

39,141 

39,141 

*   Mining,  Waste  Disposal  and  Recreation  were  not  included  in  the 
1951  survey. 


Beverly 

"Developed"  land  uses  in  the  City  of  Beverly  increased  nearly  50% 
from  3,042  to  4,424  acres  (see  Table  4-8).    An  increase  in 
commercial  acreage  of  159  acres  is  the  largest  gain  in  any  one 
land  use.    The  120%  growth  of  commercial  land  also  represents  the 
highest  percentage  growth  rate  in  Beverly.    "Undeveloped"  land 
uses  dropped  by  1,382  acres,  or  20%.    An  agricultural  land  loss 
of  832  acres,  or  65%,  represents  the  greatest  decrease  in  a 
single  land  use.    Figure  4-2  shows  the  relationship  between  1951 
and  1980  land  use  for  the  major  categories. 
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Figure  4-2 
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Table  4-8 
Beverly  Land  Use  Change,  1951-1980 


Land  Use 

Residential 

Industrial 

Commercial 

Transportation 

Mining* 

Waste  Disposal* 
Recreation* 


1951 

1980 

Change 

Percent 

(acres] 

(acres) 

(acres) 

Chanae 

2,618 

3,387 

769 

29% 

63 

76 

13 

21% 

132 

291 

159 

120% 

229 

297 

68 

WW 

82 

15 

276 

3,042 

4,424 

1,382 

45% 

Total  developed  land 


Forest  4.459  4.026  -433  -10% 

Salt  Wetlands  25  31  6  24% 

Fresh  Wetlands  293  296  3  \% 

Water  78  i69  91  117% 

Agriculture  1,271  439  -832  -65% 

Open  and  Public  758  541  -217  -29% 


Total  undeveloped  land     6.884         5,502         -1382  -20% 

TOTAL  9,926  9,926 

*   Mining,  Waste  Disposal  and  recreation  were  not  included  in 
the  1951  survey. 


Essex 

In  Essex,  "developed"  land  uses  nearly  doubled  from  423  to  806 
acres  (see  Table  4-9).    Residential  land  use  increased  the  most 
with  a  gain  of  316  acres.    The  733  percent  growth  of  commercial 
land  was  the  greatest  percentage  growth.    "Undeveloped"  land  uses 
dropped  383  acres,  or  four  percent.    The  largest  loss  was 
agricultural  land,  which  dropped  by  394  acres.    Open  &  public 
land,  with  a  percentage  change  of  42%,  was  the  greatest 
percentage  decrease  calculated.    Land  use  change  is  also 
demonstrated  in  Figure  4-3  for  some  of  the  major  land  use 
categories. 
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Figure  4-3 
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Table  4-9 


Essex 

Land  Use 

Chanqe.  1951- 

1980 

1951 

1980 

Chanae 

Ppfr pnt 

Land  Use 

( acres ) 

( acres) 

( acres ) 

Chanae 

Residential 

415 

731 

316 

76% 

Industrial 

0 

5 

5 

100% 

■J 

C  Cm 

733% 

Transportation 
Mining* 

5 

5 

0 

0% 

10 

Recreation* 

5 

— 

25 

— 

— 

1  U  Lu  1    Uc  V  c  1  U|JcU    1  Qf  lU 

91% 

Forest 

3,913 

4,252 

339 

9% 

Salt  Wetlands 

2  371 

2  250 

-121 

-5% 

Fresh  Wetlands 

764 

612 

-152 

-20% 

Water 

202 

262 

60 

30% 

Agricul ture 

1,390 

996 

-394 

-28% 

Open  and  Public 

273 

158 

-115 

-42% 

Total  undeveloped  land 

8,913 

8,530 

-383 

-4% 

TOTAL                              9,336  9.336 

*   Mining,  Waste  Disposal  and  Recreation  were 
1951  survey. 

not  included  in  the 

Ham il ton 

Between  1951  and  1980,  "developed"  land  uses  in  Hamilton  more 
than  doubled  from  390  to  1,875  acres  {see  Table  4-10).  The 
largest  gain  in  acres  was  residential  which  increased  1,298 
acres.    Commercial  land  had  the  greatest  percentage  growth  with 
335  percent.    "Undeveloped"  land  uses  dropped  1,485  acres,  or  16% 
percent.    The  largest  loss  was  agricultural  land  which  dropped  by 
719  acres.    Open  and  public  land,  experienced  the  largest  change 
in  percentage  of  land  use  with  a  drop  of  49%.    Figure  4-4 
demonstrates  the  relationship  between  1951  and  1980  land  use  for 
the  major  categories  of  use. 
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Figure  4-4- 
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Table  4-10 
Hamilton  Land  Use  Change,  1951-1980 


Lana  use 

1951 

1980 

Change 

Percent 

(acres) 

(acres) 

(acres) 

Change 

Residential 

387 

1,685 

1,298 

335% 

TnHricf'r*'ial 

iiiuub  ur  1  a  1 

U 

(J 

0 

0% 

Commercial 

3 

5 

2 

67% 

Transportation 

0 

0 

0 

0% 

Mining* 

10 

Waste  Disposal* 

0 

Recreation* 

175 

Total  developed  land 

390 

1,875 

1,485 

381% 

Forest 

4,543 

4,239 

-304 

-7% 

Salt  Wetlands 

0 

0 

0 

0% 

Fresh  Wetlands 

2,193 

1,910 

-283 

-13% 

Water 

196 

205 

9 

5% 

Agriculture 

1,869 

1,150 

-719 

-38% 

Open  Space 

383 

195 

-188 

-49% 

Total  undeveloped  land 

9,184 

7,699 

-1,485 

-16% 

TOTAL 

9,574 

9,574 

*    Mining,  Waste  Disposal  and  Recreation  were  not  included  in  the 
1951  survey. 


Manchester 

"Developed"  land  uses  increased  nearly  three  times  from  574  to 
1,698  acres  in  Manchester  between  1951  and  1980  (see  Table 
4-11).    The  largest  gain  in  acres  was  residential  which  increased 
764  acres.    Land  devoted  to  transportation  increased  the  most 
percentage-wise,  experiencing  a  growth  of  5,500  percent. 
"Undeveloped"  land  uses  dropped  1,124  acres,  or  25  percent.  The 
largest  loss  was  in  forest  land  which  dropped  by  838  acres. 
Agricultural  land  had  the  greatest  percentage  decrease  with  a 
drop  of  96  percent.    Figure  4-5  shows  the  relationship  between 
1951  and  1980  land  use  for  the  major  categories. 
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Figure  4-5 
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Table  4-11 
Manchester  Land  Use  Change,  1951-1980 


Land  Use 

1951 

(acres) 

1980 
(acres) 

Change 
(acres) 

Percent 
Change 

Residential 
Commercial 
Transportation 
Mining* 

Waste  Disposal* 
Recreation* 

563 
9 
2 

1,327 
15 

112 
46 
10 

188 

764 
6 

110 

136% 
67% 
5,500% 

Total  developed  land 

574 

1,698 

1,124 

196% 

Forest 

Salt  Wetlands 
Fresh  Wetlands 
Water 

Agriculture 
Open  and  Public 

3,764 
46 
114 
8 

374 
104 

2,926 
41 
147 
15 
15 
142 

-838 
-5 
33 
7 

-359 
38 

-22% 
-11% 
29% 
88% 
-96% 
37% 

Total  undeveloped  land 

4,410 

3,286 

-1,124 

-25% 

TOTAL  4,984  4,934 

*   Mining,  Waste  Disposal  and  Recreation  were  not  included  in 
the  1951  survey. 


Wenham 


In  Wenham,  "developed"  land  uses  more  than  doubled  from  513  to 
1,176  acres  between  1951  and  1980  (see  Table  4-12).    The  largest 
gain  in  acres  was  residential  with  an  increase  of  525  acres. 
Transportation  had  the  greatest  percentage  of  growth  with  310 
percent.    "Undeveloped"  land  uses  dropped  663  acres,  or  14 
percent.    Agricultural  land  decreased  the  most  in  absolute 
acres— 616  acres— as  well  as  in  percentage  of  lost  acres--53 
percent.    Figure  4-6  graphically  demonstrates  land  use  changes  in 
the  major  categories  from  1951  to  1980. 
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Figure  4-6 
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Table  4-12 
Wenham  Land  Use  Change,  1951-1980 
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1 ,176 
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129% 

Forest 

2,076 

2.135 

59 

3X 

Salt  Wetlands 
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47 

29X 
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1,197 

-010 

-Do* 

Open  and  Public 

170 

122 

-48 

-28X 

Total  undeveloped  land 

4,808 

4,145 

-663 

-14X 

TOTAL 

5.321 

5.321 

*   Mining,  Waste  Disposal  and  Recreation  were  not  included  in 
the  1951  survey. 


EXISTING  LAND  USE 

The  current  land  use  in  the  communities  has  been  classified  for 
analysis  and  mapped  by  William  MacConnell  of  the  University  of 
Massachusetts.    The  following  tables  show  the  acreage  of  each  land 
use  category  in  1980. 

The  entire  North  Shore  Study  Area  is  25X  "developed"  of  which  20.84X 
is  residential  (see  Table  4-13).    Approximately  75X  of  the  area  is 
currently  "undeveloped,"  of  which  45X  is  forest  land  and  16%  is 
wetlands.    Figure  4-7  shows  the  comparitive  percentages  of  land  use 
categories  in  the  North  Shore  Study  Area. 
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Figure  4-7 
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Table  4-13 
North  Shore  Study  Area  Land  Use,  1980 


Land  Use 

r\L  ICS 

Dorr  on  ^ 

Residential 

8.156 

20.84% 

1 1 1  (J  (J  ^  L 1  1  a  1 

ft! 
Oi 

Commerc  ial 

336 

.86% 

Transportation 

455 

1.16% 
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1  fin 
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Waste  Disposal 

30 
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7fil 
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Forest 

17,578 

44.91% 

Wetlands 

6,422 

16.40% 
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Agriculture 

3,143 

8.03% 

Open  and  Public 

1,158 

2.96% 

Total  undeveloped  land 

29,162 

74.50% 

TOTAL 

39,141 

100.00% 
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Beverly 


Beverly  is  44.5%  "developed",  of  which  34.12X  is  residential  (see 
Table  4-14).    About  55X  of  the  city  is  "undeveloped"  of  which  40% 
is  forest  land.    Figure  4-8  shows  the  comparative  percentages  of 
land  use  categories. 


Table  4-14 

Beverly  Land  Use,  1980 

Land  Use 

Acres 

Percent 

Residential 

3,387 

34.12% 

Industrial 

76 

.77% 

Commercial 

291 

2.93% 

Transportation 

287 

2.89% 

Mining 

82 

.83% 

Waste  disposal 

15 

.15% 

Outdoor  recreation 

276 

2.78% 

Total  developed  land 

4.424 

44.47% 

Forest 

4,026 

40.56% 

Wetlands 

327 

3.30% 

Open  and  Public 

541 

5.45% 

Agricultural 

439 

4.42% 

Water 

169 

1.70% 

Total  undeveloped  land 

5,502 

55.43% 

TOTAL 

9,926 

100.00% 
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Figure  4-8 


Essex 


Essex  IS  approximately  9%  "developed,"  consisting  mostly  of 
residential  development  (see  Table  4-15).    Approximately  91%  of 
the  town  is  "undeveloped"  of  which  about  45%  is  forest  land  and 
30%  is  wetlands.    Figure  4-9  shows  the  comparative  percentages  of 
land  use  categories. 


Table  4-15 
tssex  Lana  use,  iyoU 

Land  Use 

Acres 

Percent 

Residential 

Industrial 

Commercial 

Transportation 

Mining 

Waste  disposal 
Outdoor  recrpatinn 

731 
5 
25 
5 
10 
25 

c 
0 

7.83% 
.05% 
.27% 
.05% 
.11% 
.27% 
.05% 

Trrhal   fiouolr^noH  lanH 

lULul     UCVCIU|JCU  lullU 

one 

oOo 

8.63% 

Forest 

Wetlands 

Open  and  Public 

Agricultural 

Water 

2,862 
158 
996 
262 

'fD .  D4* 

30.66% 
1.69% 

10.67% 
2.81% 

Total  undeveloped  land 

8,530 

91.37% 

TOTAL 

9.336 

100.00% 
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Figure  4-9 
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Hamilton 


Hamilton  is  approximately  20%  "developed,"  of  which  17.60%  is 
residential  (see  Table  4-16).    About  80%  of  the  town  is 
"undeveloped,"  of  which  about  44%  is  forest  land.    Figure  4-10 
shows  the  comparative  percentages  of  land  use  categories. 


Table  4 
Hamilton  Land 

-16 

Use,  1980 

Land  Use 

Acres 

Percent 

Residential 

Commercial 

Mining 

Outdoor  recreation 

1,685 
5 

10 
175 

17.60% 
.05% 
.10% 
1.83% 

Total  developed  land 

1,875  - 

19.58% 

Forest 

Wetlands 

Open  and  Public 

Agricultural 

Water 

4,239 
1,910 
195 
1,150 

205 

44.28% 
19.95% 

2.04% 
12.01% 

2.14% 

Total  undeveloped  land 

7,699 

80.42% 

TOTAL 

9,574 

100.00% 
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Figure  4-10 
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Manchester 


Manchester  is  34%  "developed."  of  which  26.6%  is  residential  (see 
Table  4-17).    About  66%  of  the  town  is  "undeveloped"  of  which 
58.7%  is  forest  land.    Figure  4-11  shows  the  comparative 
percentages  of  land  use  categories  in  Manchester. 


Table  4-17 
Manchester  Land  Use,  1980 


Lano  use 

Acres 

rercen t 

Doc  ^HAn^  ^  A  1 

Kcs  luen  L 1  a  1 

Commercial 

15 

.30% 

Transportation 

112 

2.25% 

tAininn 
rl  III  1 1 1 U 

Waste  disposal 

10 

.20% 

Outdoor  recreation 

188 

3.77% 

Total  developed  land 

1.698 

34.07% 

Forest 

2.926 

58.71% 

Wetlands 

188 

•  3.77% 

Open  and  Public 

142 

2.85% 

Agricultural 

15 

.30% 

Water 

15 

.30% 

Total  undeveloped  land 

3,286 

65.93% 

TOTAL 

4,984 

100.00% 
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Figure  4-11 
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Wenham 


Wenham  is  22%  "developed,"  of  which  19%  is  residential  (see  Table 
4-18).    About  78%  of  the  town  is  "undeveloped"  of  which  40%  is 
forest  land  and  21%  is  wetlands.    Figure  4-12  shows  the 
comparative  percentages  of  land  use  categories  in  Wenham. 


Table  4-18 
Wenham  Land  Use,  1980 

Land  Use 

Acres 

Percent 

Residential 
Transportation 

Mini 

n  111  1  ny 

Outdoor  recreation 

1,026 
41 

1  9 

97 

19.28% 
.77% 

.  com 

1.82% 

Total  developed  land 

1.176 

22.10% 

Forest 

Wetlands 

Open  and  Public 

Agricultural 

Water 

2,135 
1.135 
122 
543 
210 

40.12% 
21.33% 

2.29% 
10.21% 

3.95% 

Total  undeveloped  land 

4,145 

77.90% 

TOTAL 

5.321 

100.00% 
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Figure  4-12 
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LAND  USE/WATER  SUPPLY  IMPACTS 


Land  uses  within  the  water  supply  study  area  can  affect  both  water 
quality  and  water  quantity  through  physical  alteration  of  the 
environment  which  may  change  drainage  patterns  and  rates  of  runoff 
and  recharge,  or  through  discharge  of  contaminants  to  surface  or 
groundwater  (see  Figure  4-13).    In  this  section,  the  potential 
impacts  of  land  uses  on  water  supplies  are  analyzed  in  terms  of  the 
physical  alterations  and  chemical  contaminants  associated  with  each. 
For  each  of  these  potential  sources  of  contamination,  the  analysis 
presents: 

0      the  characteristics  and  water  supply  impacts; 

0      the  land  uses  associated  with  each;  and 

0      existing  conditions  in  the  communities  describing  the 

prevalence  of  these  land  uses  within  the  water  supply  study 

area. 

The  potential  sources  of  contamination  addressed  are:  underground 
fuel  storage  tanks,  wastewater,  road  salt,  leachate,  hazardous 
wastes,  pesticides,  and  mineral  extraction.    These  potential  sources 
are  shown  on  Map  4. 

Potential  Sources  of  Contamination 

1.    Underground  Storage  Tanks 

a.  Potential  Impacts.    Leakage  of  tanks  or  piping  that  are 
subject  to  corrosion  or  puncturing  can  lead  to  contamination 
of  water  resources.    Underground  storage  tank  leaks  are 
caused  by  a  number  of  factors  including  defects  in  tank 
materials,  improper  installation,  corrosive  soils,  problems 
with  piping  systems,  weather  conditions,  or  tank  fatigue. 
Unprotected  steel  tanks  have  an  average  life  expectancy  of 
15  years  in  corrosive  soils  which  are  characteristic  of  much 
of  Massachusetts.    Once  tanks  leak,  gasoline  can  move 
through  the  ground  and  contaminate  public  or  private  wells. 
A  small  amount  of  fuel  can  contaminate  large  volumes  of 
water,  since  concentrations  as  minute  as  several  parts  per 
billion  in  drinking  water  are  considered  unsafe. 

b.  Land  Use  Associations.    Fuel  storage  is  typically  associated 
with  service  stations,  fuel  companies,  auto  dealerships, 
public  facilities,  bus  and  truck  fleets,  schools,  churches 
and  other  institutions  and  residences  where  large 
underground  tanks  are  installed  for  additional  storage. 

c.  Existing  Conditions.    Most  of  the  communities  in  the  water 
study  area  maintain  some  records  on  underground  fuel  storage 
tanks.    These  records  are  the  registration  forms  required 
for  gasoline  and  diesel  tanks  under  state  and  federal 
regulations,  and  oil  burner  permits  issued  by  the  fire 
departments  in  each  community.    In  most  cases  the  oil  burner 
permits  have  not  been  updated  since  the  burners  were 
originally  installed.    These  records  do  not  reflect  changes 
in  ownersnip,  ages  of  tanks,  tank  construction,  condition  of 
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tanks,  or  whether  or  not  the  tanks  still  exist.  One  town 
does  not  maintain  records  on  fuel  oil  tanks  at  all. 


In  the  five-community  study  area,  there  are  52  licensed 
underground  gasoline  and  diesel  storage  tanks.    The  total 
volume  of  storage  in  these  tanks  is  over  275,000  gallons. 
Of  this  total  volume,  nearly  one-third,  or  about  88,000 
gallons,  is  stored  in  steel  tanks  greater  than  15  years  old 
(see  Table  4-19  &  4-20). 


Table  4-19 

Gasoline  Storage  Licenses  in  North  Shore 
Water  Study  Area 


Age  Tanks 

0-1000 

1001-5000 

5000+ 

Total 

0-5 

0 

5 

5 

10 

6-10 

0 

1 

0 

1 

11-15 

2 

3 

7 

12 

16-20 

2 

4 

3 

9 

20+ 

1 

4 

3 

8 

Unknown 

0 

_7 

_5 

U 

TOTAL 

5 

24 

23 

52 

Table  4-20 

Summary  of  Underground  Storage  Tanks  by  Community 


#  Gas 

Volume 

I 

Over 

#  Fuel 

Volume  Fuel 

Community 

Tanks 

Gas  Tanks 

15 

Years 

Oil  Tanks 

Oil  Tanks 

Beverly 

27 

158,310 

22X 

111 

109,575 

Essex 

6 

20.000 

67X 

no  records  kept 

Hamilton 

3 

18,000 

OX 

15 

68,050 

Manchester 

10 

49.000 

60X 

26 

49,450 

Wenham 

J6 

31,000 

111 

14 

31,000 

TOTAL 

52 

276.310 

32X 

166 

258,075 

There  are  166  underground  fuel  oil  storage  tanks  in  Beverly, 
Hamilton,  Manchester  and  Wenham  (Essex  does  not  have 
registration  data  for  these  tanks).    The  total  volume  in  the 
known  fuel  oil  tanks  is  258.075  gallons. 

The  combined  total  of  known  gasoline  and  fuel  oil  tanks  in 
the  study  area  is  218  tanks,  which  have  a  total  volume  of 
534,385  gallons. 
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It  is  important  to  note  that  none  of  the  cofmunities  in  the 
water  study  area  maintain  records  on  underground  storage 
facilities  used  for  hazardous  materials  or  chemicals.  These 
substances  can  also  leak  into  and  destroy  water  supplies  if 
not  properly  monitored  and  contained. 

Below  is  a  summary  of  the  existing  conditions  of  underground 
fuel  storage  tanks  in  the  five  North  Shore  Water  Study 
communities.    The  collection  of  data  presented  was  obtained 
from  records  on  fuel  tank  registration  located  on  file  with 
the  Fire  Department  in  each  community,  and  not  through 
direct  field  counts.    Therefore,  it  should  be  recognized 
that  the  presentation  of  data  in  this  report  is  only  as 
accurate  as  the  record  keeping  conducted  by  each  community. 
Given  that  some  communities  may  be  more  diligent  in  the 
enforcement  of  fuel  storage  tank  registration  and  its 
affiliated  filing  system,  communities  that  appear  to  have 
more  tanks  and  ensuing  problems,  in  actuality,  may  simply  be 
more  cognizant  of  existing  conditions.    Thus,  any 
comparative  synthesis  of  this  data  between  communities 
should  take  into  account  the  above-mentioned  limitation. 


Beverly 


There  are  11  facilities  licensed  to  store  gasoline  in 
the  water  study  area  of  Beverly  (see  Table  4-21). 
Nearly  158,310  gallons  of  gasoline  are  being  stored  in 
27  tanks  at  these  sites.    Six  of  these  tanks  are  known 
to  be  over  15  years  old  and  the  ages  of  ten  of  the 
tanks  are  currently  unknown  (Table  4-22). 


Table  4-21 
Beverly  Gasoline  Storage  Licenses 
In  Water  Study  Area 


Name  Tank  Size  Tank  Installa-  Tank 

Address  (gallons)  Type  tion  Date  Protection 

Beverly  Airport  Comm.  5,000  ?  ? 

Beverly  Municipal 
Airport,  East  Side 

B.P.  Oil  Inc.  10,000  Fiberglass     1986  None 

38  Enon  Street  10,000  Fiberglass     1986  None 

10,000  Fiberglass     1986  None 

Casco  Chemical  5,000  ?  1986  ? 

L.P.  Henderson  Rd. 

DPW  300  Steel  1974  ? 

Robinson  Road 

GTE  Sylvania  10,000  Steel  1956  None 

L.P.  Henderson  Rd.  10,000  Steel  1960  None 
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Omni  Aviation,  Inc.  2,000 
Beverly  Municipal  3,000 
Airport,  West  Side 

North  Atlantic  Air,  Inc.  10,000 
Beverly  Municipal  10,000 
Airport,  West  Side  6,500 

6,500 

Revere  Aviation  5,000 
L.P.  Henderson  Rd.  5,000 

5,000 
10,000 

Salem  &  Bev  Water  Supply  7,500 
50  Arlington  Ave.  2,500 

2,510 
1,500 

Salem  Pumping  Station  2,000 
Salem  Road 

Sunoco  1,000 
44  Enon  Street  6,000 

6.000 
6,000 


? 

? 

? 

7 

• 

? 

? 

• 

? 

7 

? 

• 

7 

• 

? 

7 

Steel 

1963 

Epoxy 

Steel 

1963 

None 

Steel 

1963 

None 

Steel 

1970 

None 

? 

7 

Steel 

1977 

7 

• 

? 

? 

7 

• 

? 

• 

? 

Fiberglass 

.  1986 

Epoxy 

Steel 

1972 

None 

Steel 

1972 

None 

Steel 

1972 

None 

Steel 

1972 

None 

Table  4-22 

Summary  of  Beverly  Gasoline  and  Diesel  Tanks 
In  Water  Study  Area 


Age  Tanks 

0-1,000 

1.001-5,000 

5.000+ 

Total 

0-5 

0 

2 

3 

5 

6-10 

0 

1 

0 

1 

11-15 

2 

0 

3 

5 

16-20 

0 

0 

0 

0 

20+ 

0 

3 

3 

6 

Unknown 

0 

5 

11 

Total 

2 

11 

14 

27 

There  are  111  underground  fuel  oil  tanks  with  a  total  volume 
of  109.575  gallons  registered  in  Beverly's  water  study  area 
(see  Appendix  A).    These  are  mostly  home  heating  oil  tanks 
under  1.000  gallons  capacity,  however,  there  are  18  tanks 
over  1,000  gallons.    The  records  do  not  indicate  the  ages  of 
these  tanks,  but  in  other  communities,  many  residential 
underground  tanks  were  installed  during  the  energy  crisis  of 
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the  early  1970's.    Most  of  the  tanks  installed  then  are 
approaching  15  years,  the  age  at  which  unprotected  steel 
tanks  are  at  risk  of  leaking.    Almost  all  of  t^^^se  tanks  are 
unprotected  steel . 

The  total  volume  of  gasol ine/diesel  and  fuel      i  stored 
underground  in  the  water  study  area  of  Beverly  is 
approximately  267,885  gallons. 


There  are  two  facilities  storing  gasoline  in  the  ^^tershed 
area  of  Essex.    These  facilities  are  a  gasoline  station/car 
repair  shop  and  a  steel  works  shop.    There  are  six  known 
underground  storage  tanks  at  these  sites,  four  of  whicn  are 
15  years  of  age  or  older  (see  Tables  4-23  -" '  '1-24).  There 
are  probably  a  number  of  underground  fuel  "-rage  tanks 

in  the  watershed  area,  but  these  are  curr 
registered  and  their  location  is  unknown.  known 
volume  of  gasoline  and  diesel  stored  in  t:  -    acershed  is 
20,000  gallons. 


Essex 


Table  4-23 
Essex  Gasoline  Storage  Licenses 
In  Water  Study  Area 


Name 


Address 


Tank  Size 
(gal  Ions) 


Tank 
Type 


Instal la- 
tion  Date 


Tank 

Protection 


Quinn  Brothers 
R  239  Western  Avenue 


3,000 
2,000 


Steel 
Steel 


1981 
1981 


Painted 
Painted 


Wheel  Works,  Inc. 
152  Western  Avenue 


5,000 
4,000 
5,000 
1,000 


Steel 
Steel 
Steel 
Steel 


1971 
1971 
1971 
1961 


Painted 
Painted 
Painted 
None 
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Table  4-24 

Summary  of  Essex  Gasoline  and  Diesel  Tanks 
In  Water  Study  Area 


/in  O    Ta  n  1/  c 
nyc  IdHKS 

n   1  nf\n 
0-1 ,000 

1 ,UUi-b ,000 

C      AAA  1 

5,000+ 

Total 

0-5 

0 

2 

0 

2 

6-10 

0 

0 

0 

0 

11-15 

0 

0 

0 

0 

16-20 

0 

3 

0 

3 

20+ 

1 

0 

0 

1 

Unknown 

0 

0 

0 

0 

Total 

1 

5 

0 

6 

Hamilton 

There  is  one  facility  storing  gasoline  and  diesel  in  the 
water  study  area  of  Hamilton,  (see  Table  4-25).    There  are 
three  known  underground  storage  tanks  on  this  site,  all 
three  are  more  than  ten  years  old  (see  Table  4-26).  The 
total  amount  of  gasoline  and  diesel  stored  in  the  study  area 
is  approximately  18,000  gallons. 

Residences,  institutions,  and  small  businesses  are  storing 
fuel  oil  in  15  underground  tanks  throughout  the  study  area 
(see  Appendix  A).    The  total  volume  of  fuel  oil  stored 
underground  in  the  study  area  is  approximately  68,050 
gallons.    The  records  do  not  indicate  the  ages  of  these 
tanks,  but  many  are  likely  to  be  at  least  15  years  old. 
Almost  all  of  them  are  unprotected  steel  tanks. 

The  combined  amounts  of  fuel  oil  and  gasoline  stored 
underground  in  Hamilton  are  approximately  86,050  gallons. 


Table  4-25 
Hamilton  Gasoline  Storage  Licenses 
In  Water  Study  Area 


Name 
Address 

Highland  St.  Sunoco 
203  Highland 


Tank  Size  Tank 

(gallons)  Type 

6,000  Steel 

6,000  Steel 

6,000  Steel 


Installa- 
tion  Date 

1976 
1976 
1976 


Tank 

Protection 

Painted 
Painted 
Painted 
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Table  4-26 

Summary  of  Hamilton  Gasoline  and  Diesel  Tanks 
In  Water  Study  Area 


Age  Tanks 

0-1,000 

1,001-5,000 

5,000+ 

Total 

0-5 

0 

0 

0 

0 

6-10 

0 

0 

0 

0 

11-15 

0 

0 

3 

3 

16-20 

0 

0 

0 

0 

20+ 

0 

0 

0 

0 

Unknown 

0 

0 

0 

0 

Total 

0 

0 

3 

3 

Manchester 

There  are  four  facilities  storing  gasoline  in  the  study  area 
in  Manchester.    There  are  10  known  underground  storage 
tanks,  six  of  which  are  15  years  of  age  or  older  (see  Tabies 
4-27  &  4-28). 

Residences,  institutions  and  small  businesses  are  storing 
fuel  oil  in  26  underground  storages  tanks  in  the  watershed 
area  (see  Appendix  A).    Half  of  these  are  over  1,000 
gallons.    The  records  do  not  indicate  the  ages  of  these 
tanks,  but  according  to  tank  installation  trends  in  other 
communities,  many  are  likely  to  be  more  than  15  years  old. 
Most  of  them  are  unprotected  steel  tanks. 

The  total  volume  of  fuel  stored  in  the  watershed  is  about 
98,450  gallons,  which  includes  49,000  gallons  of  gas-  -^e 
and  49,450  gallons  of  fuel  oil. 


Table  4-27 
Manchester  Gasoline  Storage  Licenses 


Name 
Address 


Doucette  Contracting 
9  Morse  Court 

Essex  County  Club 
School  Street 


Tank  Size  Tank 
(gallons)  Type 


3.000 
3,000 


Steel 
Steel 


3,000  Steel 


Instal la- 
tion  Date 

1973 
1973 

1971 


:ection 


Painted 
Painted 

Painted 


Massachusetts  D.P.W.  8,000  Steel 

District  5,  Pine  St.        5,000  Steel 


1973 
1973 


Painted 
Pa  ?d 
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Mobil  Oil  Corporation  6,000 
96  Summer  Street  12,000 

8,000 
500 
500 


Steel  1969  Painted 

Steel  1969  Painted 

Steel  1969  painted 

Steel  1969  Painted 

Steel  1969  Painted 


Table  4-28 

Summary  of  Manchester  Gasoline  and  Diesel  Tanks 
In  Water  Study  Area 


Age  Tanks 

0-1.000 

1,001-5.000 

5,000+ 

Total 

0-5 

0 

0 

0 

0 

6-10 

0 

0 

0 

0 

11-15 

0 

3 

1 

4 

16-20 

2 

1 

3 

6 

20+ 

0 

0 

0 

0 

Unknown 

0 

0 

0 

0 

Total 

2 

4 

4 

10 

Wenham 

There  are  three  facilities  storing  gasoline  in  the  aquifer 
area  of  Wenham.    The  total  volume  of  gas  and  diesel  stored 
in  the  town  is  approximately  31,000  gallons.    There  are  six 
known  underground  storage  tanks  at  these  sites,  one  of  which 
is  over  fifteen  years  of  age  (see  Tables  4-29  &  4-30). 

There  are  fourteen  known  underground  fuel  oil  tanks  (see 
Appendix  A).    The  total  volume  of  fuel  oil  stored 
underground  in  Wenham  is  approximately  31,000  gallons.  The 
combined  amounts  of  fuel  oil  and  gasoline  stored  underground 
in  Wenham  are  approximately  62,000  gallons. 


Table  4-29 
Wenham  Gasoline  Storage  Licenses 
In  Water  Study  Area 


Name 
Address 

Town  of  Wenham 
138  Main  Street 


Tank  Size  Tank 
(gallons)  Type 


10,000 
10,000 


Fiberglass 
Fiberglass 


Installa- 
tion  Date 

1983 

1983 


Tank 

Protection 

Epoxy  & 
reinforced 
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Town  of  Wenham  3,000     Steel  1975  Painted 

91  Grapevine  Road  2,000     Steel  1961  Painted 

4,000     Fiberglass     1987  Epoxy  & 

reinforced 

JBNJ  Realty  Trust  2,000     ?  1974  ? 

70  Topsfield  Road 


Table  4-30 

Summary  -  Wenham  Gasoline  and  Diesel  Tanks 
In  Water  Study  Area 


Age  Tanks 

0-1,000 

1.001-5,000 

5,000- 

Total 

0-5 

0 

1 

.  2 

3 

6-10 

0 

0 

0 

0 

11-15 

0 

0 

0 

0 

16-20 

0 

0 

0 

0 

20+ 

0 

1 

0 

1 

Unknown 

0 

2 

0 

2 

Total 

0 

4 

2 

6 

2.  Wastewater 

a.  Potential  Impacts.    Both  surface  water  and  groundwater 
supplies  can  be  affected  by  problems  associated  with 
disposal  of  sanitary  wastes.    Failing  septic  systems  can  be 
caused  by  improper  siting,  installation  or  maintenance. 
Soil  type,  depth  to  bedrock  and  depth  to  the  water  table  can 
be  major  factors  in  septic  system  failure.    Such  failures 
can  introduce  excessive  nutrients,  chlorides,  bacteria  and 
household  chemicals  into  soil  that  can  then  leach  into  water 
supplies.    According  to  DEQE,  septic  systems  on  lots  less 
than  40,000  square  feet  in  area  have  the  potential  to 
contaminate  groundwater. 

b.  Land  Use  Associations.    Residential,  commercial,  and 
industrial  land  uses  generate  wastewater, 

c.  Existing  Conditions.    The  water  resources  area  in  the  North 
Shore  contains  some  sections  that  are  sewered,  such  as 
portions  of  Beverly  and  Manchester,  but  for  the  most  part, 
the  region  relies  solely  on  septic  systems  to  treat  sanitary 
wastes  (see  Map  5).    There  are  two  facilities  discharging  to 
gr-:undwater  in  the  area.    Gordon  Conwell  Seminary  in 
Hamilton  operates  its  own  treatment  plant,  and  the  Essex 
Housing  Authority  in  Essex  also  treats  its  own  sewage. 

There  is  an  area  in  the  region  where  conditions  may  pose  a 
threat  to  water  quality.    Chebacco  Lake,  Beck  Pond,  Round 
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Pond  and  Coy  Pond  have  become  increasingly  choked  with  weeds 
in  recent  years  which  can  be  indicative  of  nutrient 
loading.    This  condition  may  be  attributed  to  the 
introduction  of  human  wastes  from  improperly  placed  or 
malfunctioning  septic  systems.    The  area  around  the  lake  and 
ponds  is  very  congested  with  what  had  once  been  sunnier 
cottages  that  are  now  year-round  residences. 

Beverly 

Beverly  is  95%  sewered  and  5%  unsewered.    The  unsewered 
areas  are  two  small  areas  of  Beverly,  one  of  which  is 
located  in  the  water  study  area.    In  the  northwestern  corner 
of  Beverly,  the  Beverly  Airport  and  nearby  residences  rely 
on  individual  septic  systems.    Due  to  the  location  of 
Airport  Brook,  a  tributary  to  Wenham  Lake,  careful 
maintenance  and  monitoring  of  septic  systems  in  this 
vicinity  is  especially  crucial. 

Essex 

The  entire  watershed  area  is  unsewered  and  therefore,  relies 
solely  on  septic  systems  to  treat  sanitary  wastes. 
Consequently,  the  tov^'s  major  concern  relative  to  septic 
systems  is  that  these  systems  be  installed,  operated  and 
maintained  properly.    As  the  town  wells  are  situated  in 
close  proximity  to  Chebacco  Lake  and  on  the  outflow  side  of 
the  lake,  the  condition  of  this  lake,  as  mentioned  above,  is 
of  concern  to  water  quality.    The  shores  of  the  lake  have 
become  closely  packed  with  year-round  residences  with  lot 
sizes  often  under  10,000  square  feet.    The  entire  area  is 
very  wet  and  marshy  and  therefore  unsatisfactory  for  septic 
systems. 

There  is  one  wastewater  discharge  with  an  NPDES  discharge  • 
permit  in  Essex.    The  Essex  Housing  Authority  operates  a 
small  facility  whose  permit  presently  contains  no  effluent 
data.    This  facility  is  outside  of  the  water  study  area. 
There  are  no  groundwater  discharge  permits  in  Essex. 

Hamilton 

The  entire  Town  of  Hamilton  is  unsewered,  except  for  Gordon 
Conwell  Seminary  which  has  its  own  treatment  plant. 
Therefore,  the  aquifer  recharge  area  relies  heavily  on 
septic  systems  to  treat  sanitary  wastes.    Consequently,  the 
town's  major  concern  relative  to  septic  systems  is  that 
these  systems  be  properly  installed,  operated  and 
maintained.    Some  areas  of  concern  to  the  town  are  around 
lakes  and  ponds  in  the  southeast  corner  of  the  town. 
Hamilton  and  Essex  share  Chebacco  Lake,  and  as  mentioned 
above  in  the  North  Shore  summary,  the  quality  of  the  lake 
has  declined  in  recent  years. 
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Manchester 


Approximately  40%  of  Manchester  is  sewered  while  60%  of 
Manchester's  wastewater  is  managed  by  septic  systems.  The 
sewered  sections  of  town  are  bordered  to  the  west  by  Pine 
Street  including  most  side  streets,  to  the  east  by  Summer 
Street,  on  the  south  by  the  harbor,  and  to  the  north  by 
Essex  Road  and  Hidden  Ledge  Road.    The  system  is  tied  into  a 
treatment  plant  on  the  harbor  behind  the  Town  Hall  and  the 
outfall  is  through  a  14"  pipe  out  to  the  ocean.    The  area 
immediately  surrounding  the  Manchester  water  supply  well  is 
both  sewered  and  unsewered  with  most  of  the  large  private 
homes  around  the  golf  course  being  unsewered.    According  to 
the  Health  Agent,  the  only  chronic  problem  septic  areas  are 
along  Raymond  Street.    This  is  a  low.  marshy,  sandy  area 
along  the  east  border  of  town  and  lies  outside  of  the 
Sawmill  Brook  watershed. 

Wenham 

The  entire  aquifer  recharge  area  is  unsewered  except  for 
Gordon  College  which  is  tied  into  Beverly's  sewer  system. 
Therefore,  the  recharge  area  relies  mainly  on  septic  systems 
to  treat  sanitary  wastes.    Consequently,  the  town's  major 
concern  relative  to  septic  systems  is  that  they  are  properly 
installed,  operated  and  maintained.    In  the  area  immediately 
surrounding  the  wells  at  Pleasant  Pond  are  permanent 
residences  and  some  seasonal  summer  camps  with  lot  sizes  of 
40,000  square  feet  or  more.    There  are  no  reported  chronic 
septic  system  problem  areas  around  the  Pond. 


Road  Salt 

a.  Potential  Impacts.    Deicing  chemicals  such  as  sodium 
chloride  applied  to  roads  in  winter  or  stored  in  uncovered 
piles  can  wash  off  pavements  into  surface  water  bodies  or 
percolate  through  soils  to  groundwaters.    Since  standard 
water  treatment  systems  are  unable  to  remove  sodium  from 
drinking  water,  sodium  concentrations  that  could  be  harmful 
to  the  health  of  some  individuals  may  result.    Also,  at  high 
concentrations,  sodium  can  corrode  water  distribution  pipes 
and  water  fixtures.    Therefore,  the  DEQE  has  set  a  health 
standard  of  20  mg/1  for  sodium.    DEQE  requires  regular 
sampling  and  analysis  of  sodium  concentrations  in  public 
water  supplies  and  notification  of  customers  if  the 
concentrations  exceed  the  standard. 

b.  Land  Use  Associations.    Land  uses  that  are  associated  with 
use  or  road  sa its  are  transportation,  for  maintaining  road 
safety  in  the  winter,  and  residential,  institutional, 
commercial,  and  industrial,  for  clearing  parking  lots  and 
private  drives.    The  Commonwealth  of  Massachusetts  routinely 
treats  state  routes  with  100%  salt  applied  at  a  rate  of  300 
lbs.  per  lane  mile. 
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c. 


Existing  Conditions.    Each  community's  DPW  applies  a 
different  ratio  of  sand  to  salt  on  local  roads  Salt 
storage,  treatment  practices,  and  sodium  levels  in  water 
supply  are  summarized  below  (see  Table  4-31)! 


Sod  1  urn 

Communities  Levels 


Beverly 


15 


Essex 


10 


Hamilton 


14 


Manchester  11 


Table  4-31 
Road  Salt  Management  Summary 

Sand/ Salt  Application 
Ratio  Practices 

3:1      variable,  some  areas 
pure  salt,  no  salt 
applied  near  Wenham 
Lake  and  Longham 
Reservoir 

19:1     all  roads  treated  the 
same,  no  salt  applied 
on  roads  leading  to 
wells 

10:1     all  roads  treated  the 
same,  no  salt  applied 
to  Pine  Tree  Drive 
leading  to  wells 

4:1      all  roads  the  same 


Wenham  15  7^1 

STATE  0:1 
Source:    DEQE  Water  Quality  and  Local  DPWs 


restricted  throughout 
town 

300  lbs.  per  lane  mile 
on  all  state  roads 


Salt 
Storage 

Open  shed 
outside  of  study 
area 


Covered  pile 
outside  of  study 
area 


Closed  shed  in 
water  study  area 


Closed  shed  in 
water  study  area 

Closed  shed  in 
water  study  area 

Closed  shed  in 
water  study  area 
of  Manchester 


Beverly 

Sodium  levels  in  1987  were: 

Wenham  Lake 
Longham  Reservoir 
Putnamville  Reservoir 
Ipswich  River 
Finished  Water  at  Plant 


13.0  mg/1 

18.0 

13.0 

26.0 

15.0 


Although  two  of  Beverly's  sources  have  relatively  high 

belori^°!Hi/i^?^  J!:®^  ^^le  ^0  maintain  levels  at  or 
rlluull  rSl^m  ^^^er  because  they  can 

1^^^.^^!  "'i^t^'^e  0^  water  from  different  sources, 
and  try  to  draw  from  those  sources  containing  high 
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levels  of  sodium  only  seasonally.    The  Ipswich  River 
and    angham     servoir's  sodium  contents  peak  following 
wir    r  storrr  .    Their  relatively  high  sodium  levels  are 
a*     outed  to  road  salt  on  state  roads  in  their 
w  .neds. 

The  City  of  Beverly  treats  most  of  its  main  roads  and 
hiils  with  straight  salt,  depending  on  the  severity  of 
the  storm  ana  the  resulting  road  conditions.  Seconda^-y 
roads  are  plowed,  but  in  most  instances,  not  treated 
with  salt.    In  1985,  the  DPW  purchased  a  calcium 
chloride  spraying  device  that  allows  a  reduced  rate  of 
sodium  chloride  application  to  achievt 
result.    Beverly  stores  up  to  400  tons  -n  a 

three-sided  concrete  shed  and  up  to  1600  tor^  in  a 
tarp-covered  pile  of  salt/sand  mixture  on  Park  Street 
in  back  of  the  city  DPW  yard.    This  is  outside  of  the 
water  study  area. 

The  city  does  have  a  "low-salt"  applicat'on  policy  -n 
two  areas,  both  located  in    ne  water  stucy  area.    C  e 
area  is  located  in  North  Beverly  in  the  watershed  of 
Wenham  Lake,  affecting  Cabot,  Henderson,  and  Trask 
Streets.  In  the  watershed  area  of  Longham  Reservoir, 
located  in  Centerville,  reduced  road  salt  application 
applies  to  roads  located  north  of  Route  128  and  east  of 
Grover  Street  to  the  city's  border.    A  sand/ salt 
mixture  is  applied  at  a  ratio  of  3:1.    Snow  dumping  and 
salt  storage  do  not  occur  in  or  near  the  water  study 
area. 

The  approximately  11  miles  of  roads  treated  by  the 
State  DPW  within  the  water  study  area  are  Route  128  and 
Cabot,  Dodge,  and  Enon  Streets. 


Road  salt  used  by  the  Town  of  Essex  is  stored  in  a  pile 
at  the  DPW  yard  on  Memorial  Drive  behind  the  Town  Hall 
and  the  Fire/Police  Station.    The  town  stores 
approximately  35  tons,  which  is  usually  covered  with 
polyethelene.    This  storage  pile  is  outside  of  the 
watershed  area  along  the  Essex  River  saltmarsh.  The 
sand  to  silt  mixture  used  by  the  town  is  19:1.  There 
are  appro  •  mately  26  miles  of  streets  maintained  by  the 
town.    Th;  state  maintains  State  Route  22  «nich  runs 
approximately  1.5  miles  through  the  aquifer  area. 


ex 


1987  sodium  levels  in  water  sources  were: 


Harry  Homan's  Well  #1 
Harry  Homan's  Well  #2 
Chebacco  Lake 
Finished  water  at  Plant 


8.3 
8.1 
10.0 


9.8  mg/1 
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Hamilton 


1987  sodium  levels  were: 


School  Street  Well 
Patton  Well 
Caisson  Well 
Idlewood  Well 


22.0  mg/1 


13.0 
16.0 
12.0 


The  Caisson  well  must  be  tested  quarterly  because  it 
exceeds  15  mg/1.    Consumers  supplied  by  School  Street 
well  must  be  notified  of  elevated  sodium  levels  because 
it  exceeds  DEQE  safe  standards  of  20  mg/1;  however, 
School  Street  well  is  currently  used  for  emergency 
summer  supply  only.    DEQE  will  instruct  Hamilton's 
water  department  if  notification  is  required.  Also, 
most  of  the  town  water  is  from  more  than  one  source,  so 
the  finished  water  will  have  an  average  sodium  content 
for  whatever  sources  are  on  line  at  the  time. 

Road  salt  used  by  the  Town  of  Hamilton  is  stored  in  a 
shed  behind  the  Town  Hall,  inside  the  study  area.  The 
town  uses  approximately  300  tons  of  salt  per  year.  The 
sand  to  salt  mixture  used  by  the  town  is  10:1,  however, 
the  town  doesn't  use  salt  near  the  town  wells  on  Pine 
Tree  Drive  off  of  Lake  Drive.    There  are  approximately 
43  miles  of  streets  maintained  by  the  town.    The  state 
maintains  Route  lA,  however.  Route  lA  is  not  within  the 
water  supply  study  area. 


Road  salt  used  by  the  Town  of  Manchester  is  stored  in  a 
40  X  60  foot  salt  shed  near  the  west  end  of  Pleasant 
Street,  within  the  Sawmill  Brook  watershed.    The  state 
DPW  also  has  a  salt  storage  shed  in  Manchester  just 
south  of  the  Hamilton  line  on  Pine  Street.    These  piles 
are  contained  in  sheds  with  impervious  pads  and 
drainage  controls.    The  town  uses  a  4:1  sand  to  salt 
mix  and  maintains  all  local  roads  in  the  town 
(excluding  private  roads).    There  are  approximately  35 
miles  of  town  roads  and  10  miles  of  state  roads  in 
Manchester.    The  state  maintains  Routes  127  and  128. 
About  3.75  miles  of  Route  128  and  1.5  miles  of 
Route  127  are  within  the  water  supply  study  area. 


Manchester 


1987  sodium  levels  were: 


Gravelly  Pond 
Lincoln  Street  Well 


10.0  mg/1 
13.0 


Wenham 


1987  sodium  levels  in  wells  were: 

Well  #1 
Well  #2 


14.0  mg/1 
18.0 
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Well  #2  is  only  in  use  during  summer  months.  Because 
it  exceeds  15  mg/\  it  must  be  tested  quarterly  when  it 
is  on    ine.    Watf    from  Well  #1  and  Well  #2  is  mixed 
when     stributed       customers  so  the  sodium  content 
would  De  somewhat      eraged.    Well  #2  is  affected  by 
drainage  from  Ro       '.A  which  is  salted  by  the  state  at 
300  'bs.  per  lane    i le. 

Road  salt  used  by  the  town  of  Wenham  is  stored  in  an 
enclosed  structure  behind  the  town  garage  off  of 
Grapevine  Road  in  the  study  area.    The  town  stores 
approximately  sixty  tons  in  the  shed,  and  uses  between 
160-250  tons  of  salt  per  year.    The  sand  to  salt 
mixture  used  by  the  town  is  7:1,    The  entire  town  is 
cons-':«'^  d  salt  restricted  and  there  are  signs  posted 
at         jwn  boundaries  indicating  this  condition.  The 
tov      ^  been  restricting  salt  use  for  over  15  ^ears. 
Th        -e  approximately  thirty  miles  of  streets 
ma         ed  by  the  town,  while  the  state  maintains  Route 
lA  wf;ich  runs  approximately  1.25  miles  through  -wenham. 


Leachate 

a.  Potential  Impacts.    Leachate  is  liquid  waste  that  results 
when  water  percolates  through  buried  materials  in  sanitary 
landfills,  waste  impoundments,  and  other  disposal  sites. 
Depending  on  the  characteristics  of  the  buried  materials, 
leachate  can  contain  inorganic  and  organic  contaminants,  as 
well  as  dissolved  solids  that  can  degrade  the  quality  of 
water  supplies. 

b.  Land  Use  Associations.    Land  uses  which  may  be  associated 
with  leachate  gene'-ation  are  classified  as  waste, 
industrial     "id  cc  rercial.    Waste  uses  include  sanitary 
landfills        ^ther  official  dump  sites. 

c.  Existing  Con      ;ons.    There  are  no  operating  landfills  in 
the  water  stuuy  area  at  this  time.    Hamilton  and 
Manchester's  landfills  are  monitored  and  test  clean; 
Beverly's  landfill  is  not  currently  monitored  but  tested 
clean  when  it  was  closed;  and,  Wenham' s  landfill  is 
monitored  down-gradient  by  the  Salem  and  Beverly  Water 
Supply  Board  and  currently  tests  clean. 

Beverly 

Beverly  hauls  all  of  the  city's  solid  waste  to  the 
RESCO  treatment  facility  in  Saugus.    Most  waste  -is 
collected  through  curbside  pickups;  however,  a  all 
amount  is  disposed  of  at  a  transfer  station  Ic     2d  at 
the  site  of  the  city's  closed  landfill  on  Brim.  1 
Avenue.    Waste  deposited  at  the  transfer  static  is 
dunped  into  roll-off  containers  and  then  hauled  to  the 
RESCO  plant. 
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The  Brimbal  Avenue  Landfill  is  located  on  Route  128 
near  Otis  Road,  just  outside  the  watershed  study  area. 
The  landfill  opened  in  1958  and  closed  in  May  of  1985. 
It  has  been  covered  with  gravel,  but  is  not  fully 
capped  as  yet.    The  city  has  developed  the  final 
closure  plan  and  is  awaiting  approval  from  DEQE.    It  is 
anticipated  that  completion  of  the  capping  process  can 
be  initiated  in  the  fall  of  1988.    Upon  approval  of  the 
closure  plan,  water  quality  monitoring  wells  will  be 
drilled  to  allow  for  water  quality  testing.  Presently, 
leachate  collection  systems  are  tied  into  the  city's 
sewer  system. 

In  addition,  the  city  is  aware  of  a  private  flyash  dump 
located  on  Henderson  Road,  as  well  as  illegal  dumping 
activity  nearby.    Both  are  within  the  watershed  study 
area.    DEQE  is  in  the  process  of  investigating  the 
illegal  dumpsite.    Officials  are  unsure  of  the 
materials  being  disposed  of  there,  though  it  is  known 
that  there  is  fly-ash  and  varying  solid  wastes. 

Essex 

Essex's  town  landfill,  located  at  the  end  of  Landing 
Road  in  the  Essex  River  saltmarsh,  was  closed  according 
to  DEQE  standards  several  years  ago.    They  currently 
operate  a  trash  transfer  station  at  the  site  and 
contract  with  Ogden-Martin  Systems  of  Haverill  for 
trash  removal.    The  landfill  tested  clean  at  the  time 
of  closing  and  is  not  currently  monitored.  The 
dump/transfer  station  is  outside  of  the  water  supply 
area.    There  are  no  known  sources  of  leachate  in  the 
study  area  in  Essex. 

Hamilton 

Hamilton's  town  landfill,  located  at  the  end  of 
Chebacco  Road  in  the  Gravelly  Pond  watershed,  was 
capped  in  1983.    The  landfill  is  monitored  and  tested 
four  times  a  year  for  leachate;  it  currently  tests 
clean.    However,  field  reconnaissance  in  the  area 
showed  the  road  leading  to  the  landfill  to  be  very 
trashy  with  abandoned  refrigerators,  tires  and  metal 
parts  lying  along  the  road  and  in  the  adjacent 
wetlands.    Hamilton  contracts  with  NESWC  for  trash 
removal . 

Manchester 

Manchester's  town  landfill  is  located  at  the  end  of 
Pine  Street  near  Hamilton's  border,  within  the  Gravelly 
Pond  watershed.    It  was  capped  in  1981  and  is 
monitored.    The  landfill  currently  tests  clean. 
Manchester  contracts  with  NESWC  for  trash  disposal. 
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Wenham 


The  town  landfill,  located  off  of  Woodside  Lane,  was 
closed  \S-ZO  years  ago.    It  is  not  monitored  by  the 
town  of  Wenham,  but  this  area  drains  towards  Wenham 
Lake  which  the  Salem  &  Beverly  Water  Supply  Board  uses 
as  their  main  water  source.    The  Supply  Board  carefully 
monitors  the  area  down  slope  of  the  landfill  for 
leachate  and  the  area  currently  tests  clean.    Trash  is 
collected  and  disposed  of  by  NESWC. 


Hazardous  Wastes  and  Materials. 

a.  Potential  Impacts.    Hazardous  wastes  are  wastes  which  are 
toxic,  reactive,  corrosive  or  ignitable.    Improper  handling 
of  hazardous  wastes  is  an  obvious  threat  to  drinking  waters; 
however,  federal  and  state  regulations  have  been  enacted  to 
reduce  the  threat  of  contamination,  including  water  supply 
contamination.    A  less  obvious  source  of  hazardous  wastes  is 
what  is  commonly  referred  to  as  "household  hazardous 
wastes."    These  include  materials  such  as  bleach,  mothballs, 
paint  remover,  oven  cleaner,  wood  preservative,  antifreeze, 
and  used  motor  oil.    If  improperly  disposed  of,  they  also 
can  reach  groundwater  or  surface  water  and  result  in 
contamination  of  supplies.    This  is  especially  true  in  an 
unsewered  area,  such  as  most  of  the  water  supply  study 
area.    Properly  operating  septic  systems  can  treat  domestic 
sanitary  wastes,  but  many  "household  hazardous  wastes" 
disposed  of  in  septic  systems  may  travel  unabated  through 
the  soil  and  enter  groundwater  or  eventually  travel  to 
surface  waters. 

b.  Land  Use  Associations.    All  developed  land  use  types  have 
tne  potential  to  be  associated  with  hazardous  wastes. 
Commercial  and  industrial  uses  pose  a  greater  threat  in 
terms  of  quantity  but  the  handling  of  these  materials  is 
increasingly  regulated  by  state  and  federal  programs. 
Residential  uses  may  also  generate  small  quantities  of 
hazardous  wastes.    Due  to  the  high  number  of  septic  systems 
in  use  in  the  water  study  area,  our  concern  is  for  the 
household  hazardous  wastes  which  may  be  disposed  of  through 
household  septics  and  which  can  leach  into  water  supplies. 
In  addition,  transportation  corridors  are  susceptible  to 
accidental  spills  of  hazardous  materials  in  transport. 

c.  Existing  Conditions.    Within  the  water  study  area,  1,175 
acres  are  zoned  for  business  and  industrial  uses,  2,496 
acres  are  zoned  mixed  use,  and  10,128  acres  are  zoned 
residential.    There  is  a  potential  for  hazardous  materials 
usage  and  the  generation  of  hazardous  wastes  with  all  of 
these  land  uses.    There  are  23  hazardous  waste  handlers  on 
the  1988  RCRA  list  for  the  study  area.    In  addition,  the 
regulatory  list  may  not  be  entirely  comprehensive  and  may 
overlook  smaller  businesses  that  could  be  handling  hazardous 
materials  as  well.    Only  Hamilton  and  Manchester  have 
household  hazardous  waste  collection  programs. 
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Beverl y 


D5nF?c^^!J®r"^^"^''°  hazardous  waste  handlers  on 
DEQE  s  1988  Inventory  for  Beverly,  four  of  which  are  in 
the  water  study  area  {see  Table  l3Z) .    Beve   J  aUo 
has  a  facn  ..y  discharging  directly  to  groundwater 
under  a  DEQE  permit.    This  discharge  is  assScTateS  with 
a  groundwater  reclamation  and  treatment  project  in 

hT,cohn?H\°  '  'P^^^-    ^'^'^y  does  not  have  a 

household  hazardous  waste  collection  program. 

Furthermore,  hazardous  materials  handlers  are  not 

listed  at  this  time,  but  Beverly  has  201  acres  zoned 

commercial  and  industrial  in  the  water  study  area  where 

hazardous  materials  may  be  used. 


Name 
Address 


Table  4-32 
Beverly  Hazardous  Waste  Handlers 
Listed  Under  RCRA  1988 
(Within  the  Water  Study  Area) 


Hogan  Tire  Center 
137  Dodge  Street,  Route  lA 

Sams  Cleaners  Inc. 
33  Dodge  Street 

Tire  Bargain  Center 
60  Dodge  Street 

Varian  Associates,  Bev.  Div. 
8  Salem  Road 


Activity 
Generator 
Generator 
Generator 


Waste 
Codes* 

0001 


F002 


0001 


DOOl. 
FOOl, 
F005, 
F008, 
P029. 
P074, 
U044, 
U134, 
U159, 
U185, 
U220, 
U239 


0002, 
F002, 
F006, 
F009, 
P030, 
P098, 
U112, 
U151, 
U165, 
U187, 
U226, 


D003, 
F003, 
F007, 
P015, 
P073, 
U013, 
U122, 
U154, 
U169, 
U210, 
U227, 


See  Appendix  B  for  Waste  Codes  Suimiary 


Essex 


lio!!®,^'"®         hazardous  waste  handlers  on  DEOE's 
1988  Inventory  for  Essex  within  the  water  study 
area  (see  Table  4-33).    All  nine  are  hazardous 
waste  generators.    Hazardous  materials  handlers 
are  not  listed  at  this  time,  but  there  are  2,496 
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acres  zoned  mixed  use  in  the  water  study  area 
where  hazardous  materials  may  be  used. 

Furthermore,  motor  boats  are  permitted  on  Chebacco 
Lake  and  may  pose  a  threat  to  water  quality  by 
leaking  gasoline  and  oil  from  the  motors.  Also, 
the  materials  used  to  maintain  boats  such  as 
solvents  and  paints  are  found  in  abundance  around 
the  lake.    Improper  handling  of  these  materials 
can  result  in  contamination  of  drinking  water 
supplies.    Essex  does  not  have  a  household 
hazardous  materials  collection  program. 


Name 
Address 


Table  4-33 
Essex  Hazardous  Waste  Handlers 
Listed  Under  RCRA  1988 

Activity 


BAP  Machine  Generator 

245  Western  Avenue 

Dave  Hidden  Generator 
204  Western  Avenue 

Frenchies  Generator 
153  Rear  Western  Avenue 

Gaybrook  Garage  Generator 
152  Western  Avenue 

Gullwing  Service  Co.  Inc.  Generator 
106  Western  Avenue 

Liberty  Research  Co.  Inc.  Generator 
Essex  Park  Road 

Maverick  Machine  Co.  Generator 

246  Western  Avenue 

Terminal  Garage  Inc.  Generator 
16  County 

Varian  Associates  Extrion  Oiv.  Generator 
106  Western  Avenue 

*    See  Appendix  8  for  Waste  Code  Summary 


Waste* 

Code 

0001 
000 1 

DOOl,  F002 

DOOl 

DOOl 

FOOl 

0001 

0001 

U226 


Hamilton 


There  are  no  hazardous  waste  handlers  on  OEQE's  1988 
Inventory  for  Hamilton  and  hazardous  materials  handlers 
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are  not  listed  at  this  time.    Hamilton  has  no  areas 
zoned  commercial  or  industrial  in  the  water  study 
area. 

Motorboats,  which  may  pose  a  threat  to  water  quality  in 
leaking  gasoline  and  oil  from  the  motors,  are  permitted 
on  Chebacco  Lake.  Also,  the  materials  used  to  maintain 
boats  such  as  solvents  and  paints  are  found  in 
abundance  around  the  lake.  Improper  handling  or 
disposal  of  these  materials  can  result  in  contamination 
of  drinking  water  supplies. 

Hamilton  has  a  successful  household  hazardous  waste 
collection  and  education  program  which  is  entering  its 
third  year.    The  program  involves  displays  at  the 
library  and  a  movie/slide  presentation  sponsored  by  the 
League  of  Women  Voters.    The  town  has  voted  to  include 
household  hazardous  waste  collection  costs  in  its 
annual  budget  for  fiscal  year  1988  and  subsequent 
years.    The  town  contracted  with  Clean  Harbors  for 
removal  of  collected  materials. 


There  are  six  hazardous  waste  handlers  on  DEQE's  1988 
Inventory  for  Manchester  in  the  water  study  area  (see 
Table  4-34).    All  six  are  hazardous  waste  generators  in 
small  quantities.    Hazardous  materials  handlers  are  not 
listed  at  this  time,  but  there  are  877  acres  zoned 
commercial  in  the  water  study  area  where  hazardous 
materials  may  be  used. 

Manchester  held  one  household  hazardous  waste 
collection  in  October  1987  and  the  town  is  currently 
planning  another  collection.    The  town  contracted  Clean 
Harbors  to  handle  the  collected  materials.  Publicity 
and  community  education  were  handled  by  the  League  of 
Women  Voters. 


Table  4-34 
Manchester  Hazardous  Waste  Handlers 
Listed  Under  RCRA  1988 


Manchester 


Name 


Address 


Activity 


Waste 
Codes* 


Baileys  Service  Station  Inc. 
96  Summer 


Generator 


0001 


Bevilaqua  Trucking 
Atwater  Avenue 


Generator 


0001 


Coastal  Auto  Repair 
Atwater  Avenue 


Generator 


000 1 
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■leaning  b'  Empire  Generator  F002 

3  Summer  S  -set 

Chester  Ai-co  Body  Generator  DOOl 

6  Elm  Street 

Seaside  Auto  Body  Generator         DOOl  A  F003 

2  Pine  Street 

*    See  Appendix  B  for  waste  code  summary. 


Wenham 

There  are  two  hazardous  materials  handlers  on  DEQE's 
1988  Inventory  for  Wenham  within  the  water  study  area 
(see  Table  4-35).    Hazardous  materials  handlers  are  not 
listed  at  this  time.    There  are  4  acres  zoned 
commercial  in  the  water  study  where  hazardous  materials 
may  be  used.    Wenham  does  not  have  a  household 
hazardous  waste  collection  program. 


Table  4-35 
Wenham  Hazardous  Waste  Handlers 
Listed  Under  RCRA  1988 

Name  Activity  Waste 

Address  Type  Code* 

Gordon  College  Physical  Plant        Generator  DOOl 
755  Grapevine  Road 

Tru-Form  Industries  Inc.  Generator  FOOl 

116  Topsfield  Road 

*    See  Appendix  B  for  waste  code  suninary. 


6.  Pesticides 


Potential  Impacts.    The  term  pesticides  includes 
insecticides,  fungicides,  herbicides,  and  rodent ic ides. 
These  are  all  chemical  compounds  used  to  control  unwanted 
organisms  such  as  insects,  weeds,  and  rodenv. ,    Since  the 
compounds  vary  depending  upon  their  target  or  ^^isms,  their 
potential  effects  on  water  resources  also  varv  -eatly. 
Pesticides  may  enter  wate'  supplies  by  direct  iltration 
through  the  ground  or  by        of  runoff.    Impa.       n  water 
supplies  may  be  caused  b,      proper  use,  storac      ;r  disposal 
of  pesticide  products.    .    jome  locations,  evf  -operly 
regulated  applications  may  have  the  potential  .ontaminate 
water  supplies. 
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Land  Use  Associations.    Land  uses  associated  with  pesticide 
application  include  residential,  institutional, 
transportational ,  utility  (electrical),  agricultural,  and 
recreational.    For  instance,  homeowners  use  pesticides  to 
control  insects,  weeds,  and  rodents  in  gardens  and  homes. 

Municipal  departments  of  public  works  often  use  herbicides 
and  fungicides  to  maintain  landscaped  areas.  County 
mosquito  control  programs  apply  larvicides  directly  to 
surface  water  bodies  and  spray  adulticides  weekly  during 
summer  months  to  control  mosquitos. 

Utility  companies  use  selective  herbicide  applications  to 
eliminate  tall-growing  trees  that  interfere  with  the 
function  of  the  utility  lines.    The  general  amount  of 
herbicide  used  for  this  is  less  than  one  gallon  per  acre. 
Under  new  state  regulations,  however,  no  folier  application 
of  herbicides  is  allowed  to  control  vegetation  greater  than 
12  feet  in  height,  except  for  side  trimming. 

The  intent  of  railroad  herbicide  applications  is  to  control 
all  vegetation  along  the  track  since  plant  overgrowth  may 
cause  degradation  of  the  track  or  lead  to  fires.    In  most 
cases,  the  area  treated  extends  about  12  feet  to  either  side 
of  the  center  of  the  track,  known  as  the  railroad  layout  or 
ballast  area.    [Note:    In  those  areas  set  within  100  feet  of 
a  wetland,  state  regulations  restrict  herbicide  application 
within  10  feet  of  the  wetland  and  beyond  9  feet  of  the 
centerline  of  the  track.]    A  number  of  chemicals  are  used 
together  that  generally  amount  to  5  to  8  gallons  of 
herbicide  per  acre. 

Water-soluble  herbicides  may  be  used  directly  in  standing 
water  bodies  for  control  of  aquatic  plants  under  a  permit 
from  the  DEQE,  Division  of  Waterways.    These  compounds  also 
may  reach  water  bodies  by  accidental  drift  from  equipment 
cleanup  after  application. 

Existing  Conditions. 

Beverly 

The  only  active  right-of-way  through  Beverly  is  the 
Boston  &  Maine  Railroad  which  is  maintained  as  noted 
above.    However,  the  right-of-way  does  not  pass  through 
the  water  study  area.    Beverly  is  a  member  of  the  Essex 
County  Mosquito  Control  Program.    Essex  County  applies 
the  pesticides  noted  above  and  further  controls 
mosquitos  through  source  elimination  under  a  water 
management  program.    In  addition,  there  are 
approximately  46  acres  of  agriculture  crop  land  and 
orchards  in  the  water  study  area  of  Beverly,  that  may 
be  subject  to  pesticide  application, 

Essex 

The  only  active  utility  right-of-way  through  Essex  is  a 
gas  pipeline  owned  and  maintained  by  Tenneco  Inc. 
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According  to  a  representative  of  the  compiny,  th  • 
easemer    's  hand-cut  and  nx)wed;  no  h^Mciies  ar^ 
used.        "e  are  approximately  636  a  'ss  of 
agricu        1  crop  land  and  orchards       :he  water  udy 
area  of      ex  that  may  be  subject  *  isticide 
application.    Essex  is  not  a  member       the  Essex  unty 
mosquito  control  program. 

Hamilton 

Hamilton  has  several  right-of-ways  througn  the  town. 
They  are  Boston  &  Maine  Railroad  and  a  gas  pipeli-- 
ov^ed  and  maintained  by  Tenneco,  Inc.    Boston  &  e 
clears  its  tracks  utilizing  the  standard  met*--  .  oted 
above.    However,  the  railroad  does  not  ru-  /i  tns 

water  supply  study  area.    As  noted  for  Es  ca,    ennecc  s 
easement  is  hand-cut  and  mowed  and  no  herDicldes  are 
applies     Hamilton  is  a  member  of  the  Essex  County 
Mosquit    .ontrol  Program,    Essex  County  utilizes  the 
larviciGcS  and  adulticides  mentioned  above,  in  addition 
to  source  elimination  through  a  water  management 
program.    There  are  approximately  238  acres  o*^ 
agriculture  crop  land  and  orchards  in  the         er  area 
of  Hamilton  that  may  be  subject  to  pesticiae 
appl ication, 

Manchester 

The  Boston  and  Maine  Railroad  runs  through  Manchester 
and  is  maintained  as  noted  above.    About  one  mile  of 
the  right-of-way  runs  through  the  Sawmill  Brook 
watershed,  down  gradient  from  the  Lincoln  Street  well. 

Manchester  has  a  private  country  club  called  the  Essex 
County  Club,    This  club  is  in  the  immediate  vicinity  o 
the  well  and  in  fact.  Green  #7  is  less  than  200  yards 
from  the  well.    However,  the  greenskeeper  is  well  aware 
of  potential  impacts  to  water  supply  from  her'^-^ides, 
fungicides  and  fertilizers.    The  club  curren^  treats 
greens  and  collars  with  fungicides  and  insecticides 
while  fairways  and  greens  are  treated  with 
fertilizers.    Only  those  quantities  necessary  to 
maintain  a  playable  surface  are  applied.    The  greens 
are  treated  approximately  four  times  a  year  with 
fungicides  and  two  times  a  year  with  insecticides.  The 
club  ovims  about  180  acres,  160  of  which  are  golf 
course.    Of  that  160  acres,  60  are  maintained  as  golf 
greens  and  fairways;  the  remainder  is  wooded. 

It  is  important  to  note  that  though  the  clui  closest 
to  the  wells,  there  ar    nany  large  manicurec  *s 
upstream  from  the  wel"    on  Sawmill  Brook.    U'  the 
professional  greenskeesar ,  homeowners  may  no' 
well-informed  to  ensure  proper  application  O" 
pesticides. 

Manchester  belongs  to  the  Essex  County  Mosquito  Control 
Program,  but  does  not  participate  in  the  larvicide  and 
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adulticide  applications.    The  County  controls  mosquitos 
in  Manchester's  marshes  by  source  elimination  through  a 
water  management  proaram,    Manchester  also  has  about 
four  acres  of  agriculture  crop  land  and  orchard  that 
may  be  subject  to  pesticide  application. 

Wenham 

Active  right-of-ways  through  Wenham  are  a  gas  pipeline 
o\f^ne6  and  maintained  by  Tenneco  Inc.  and  Boston  &  Maine 
Railroad.    As  mentioned  above,  the  Tenneco  easement  is 
hand-cut  and  mowed,  and  the  company  does  not  use 
herbicides.    The  railroad  is  maintained  as  noted 
above.    There  are  approximately  183  acres  of 
agricultural  crop  land  and  orchards  in  the  aquifer 
areas  of  Wenham  that  may  be  subject  to  pesticide 
application.    Wenham  is  not  a  member  of  the  Essex 
County  Mosquito  Control  Program.    The  town  voted  years 
ago  to  exclude  themselves  from  this  pesticide  spray 
program. 


ning 

Characteristics  and  Water  Supply  Impacts.    Sand  and  gravel 
is  considered  New  England's  most  valuable  mineral  resource. 
As  much  as  90X  of  Massachusetts  groundwater  aquifers  are 
found  in  areas  containing  sand  and  gravel  deposits.  Mining 
in  these  areas  may  cause  adverse  impacts  to  the  quality  and 
quantity  of  groundwater  supplies.    Removal  of  earth  material 
above  a  water  table  reduces  the  degree  of  filtration  of 
precipitation  and  runoff  before  the  recharge  waters  reach 
the  aquifer.    Also,  uses  associated  with  mining,  such  as 
sand/ salt  mixing  and  gasoline  and  oil  storage  to  maintain 
mining  equipment  can  also  threaten  groundwater. 

The  quantity  of  recharge  may  also  be  diminished  due  to  sand 
and  gravel  operations.    Excavation  may  inhibit  the  downward 
flow  or  percolation  of  recharge  waters  by  altering  slopes, 
compaction,  or  altering  drainage  patterns.  Increased 
evapotranspiration  may  occur  if  enough  earth  material  is 
removed  such  that  plant  roots  can  reach  the  groundwater. 
Therefore,  sand  and  gravel  operations  should  be  regulated 
properly  to  protect  against  the  degradation  of  groundwater 
resources.    Mining  poses  a  threat  to  groundwater  if  the 
excavation  reaches  too  close  to  the  water  table,  not  leaving 
a  sufficient  buffer  zone  for  contaminants  to  be  filtred 
out.    Future  land  uses  on  abandoned  mines  should  also  be 
carefully  regulated,  considering  the  potential  groundwater 
impacts. 

Land  Use  Associations.    Mining;  sand  and  gravel  excavation. 

Existing  Conditions.    There  are  no  active  sand  and  gravel 
fljierdtidns  in  tne  water  supply  area,  although  Manchester  has 
an  industrial  site  preparation  that  involves  excavation  on 
the  north  border  of  the  town. 
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Beverly 


Ho  known  mining  or  sand  and  gravel  excavation  activity 
is  ongoing  in  Beverly. 

Essex 

In  the  watershed  area  north  of  County  Road  there  is  a 

sand  and  gravel  pit,  but  it  was  never  mined  extensively 

and  not  to  the  water  table.  It  is  currently  closed. 

Hamilton 

There  is  one  gravel  pit  off  of  Cutler  Road  just  north 
of  the  Boston  &  Maine  Railroad.    The  pit  was  operated 
by  Carter  Stables.    It  has  never  been  excavated  below 
the  water  table  and  the  pit  is  not  currently  mined. 
This  site  is  outside  of  the  water  supply  study  area. 

Manchester 

There  is  one  excavation  site  being  operated  in 
Manchester  as  an  industrial  site  preparation  near  Route 
128  behind  the  Tennis  Club.    This  is  a  15  acre  plot 
that  will  be  taken  dov^  to  road  grade  and  should  not 
directly  impact  groundwater.    In  addition,  there  are  a 
series  of  abandoned  gravel  pits  in  the  west  end  of  town 
along  Route  128.    These  were  used  during  construction 
of  Route  128  and  have  since  been  used  as  illegal 
dumps.    The  town  has  erected  gates  at  the  Beverly 
entrance  to  the  pits.    The  present  condition  of  the 
pits  is  unknown. 

Wenham 

Wenham  has  no  sand  and  gravel  pits  or  mining 
operations. 
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CHAPTER  5 


ZONING  AND  REGULATION  OF  LAND  USE 

The  preceding  chapter  focused  on  land  uses  that  have  potential 
impacts  on  water  supplies.    This  chapter  summarizes  existing  local, 
state,  and  federal  laws  and  regulations  that  control  those  land 
uses.    The  zoning  bylaws  and  ordinances  for  each  municipality  also 
are  examined  in  an  effort  to  assess  the  potential  impacts  of  future 
development,  and  their  compatibility  with  water  supply  protection. 
This  regulatory  analysis  will  form  the  basis  of  the  recommendations 
made  in  the  next  chapter. 

EXISTING  REGULATIONS 

A  host  of  local,  state,  and  federal  laws  and  regulations  currently 
exist  which  regulate  the  land  uses  identified  in  the  preceding 
chapter  as  having  potential  water  quality  impacts.    These  laws  and 
regulations  are  summarized  in  Figure  5-1  and  described  below. 

Underground  Storage  Tanks 

0      Federal .    EPA  is  developing  new  requirements  that  will  set 
minimum  standards  for  state  regulations  of  underground  fuel 
storage.    There  are  no  federal  regulations  for  underground 
storage  of  hazardous  materials. 

0      State.    The  Board  of  Fire  Prevention  Regulations  has  issued 
new  regulations  for  underground  storage  of  fuel  which 
require:    (527  CMR  9.00) 

0    tank  registration 

0    inventory  control 

0   non-corrosive  tanks 

0   periodic  tank  testing 

0   removal  of  abandoned  tanks 

Residential  and  farm  gasoline  tanks  less  than  1,100  gallons, 
as  well  as  heating  oil  tanks  connected  to  burning  equipment, 
are  exempt  from  these  regulations.    For  these  kinds  of 
tanks,  there  are  few  measures  to  prevent  tank  contents  from 
contaminating  water  supplies  if  a  leak  should  occur.  There 
are  no  state  regulations  controlling  underground  storage  of 
hazardous  materials. 

0      Local . 

Beverly.    There  are  no  city  ordinances  governing 
underground  storage.    However,  in  the  Watershed 
Protection  Overlay  District,  underground  fuel  storage 
tanks  are  either  vaulted  (75X)  or  have  a  double-walled 
monitoring  system  (25%).    The  Beverly  Fire  Prevention 
Office  licenses  fuel  oil  tanks  with  a  capacity  of 
10,000  gallons  or  less  and  gasoline  storage  tanks  with 
a  capacity  of  300  gallons  or  less.    The  Beverly  Board 


**  5-1  ** 


Figur*  5-1 

POTEMTIAL  IMPACTS  AND  MANAGgMEMT  TECHHIQUES 


POTENTIAL  SOORCES  OF  CONTAMINATION 


REGULATIONS 
FEDERAL 

Rssoucc*  Conaecvation  k  Recovary  Act  (RCRA) 
Federal  Safe  Dtinking  Water  Act 

Superfund  Amcndmanta  k  Reauthorization  Act  (SARA) 
STATE 

Fire  Prevention  Regulations 
DEQE  Solid  Waste  Regulations 
Hazardous  Waste  Management  Act 
Pesticide  Control  Act 
Groundwater  Discharge  Regulations 
NPOES  Surface  Water  Discharge  Pemits 
State  Environaental  Code  (Title  5) 
Landfill  Regulations 

LOCAL 

Water  Resources  Protection  Overlay  District 
Board  of  Health  -  Title  S  Suppleaents 
Wetlands  Protection  District 
Underground  Storage  Tank  Bylaw/Regulations 
Earth  Reaoval  Regulations 

Household  Hazardous  Waste  Collection  ProgrM 
Hazardous  Materials  Bylaw 

Road  Salt  Stotage/rontrolled  Application  Ptograa 
Subdivision  Regulation  Aaendaent 
Landfill  Regulations 
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of  Aldermen  licenses  fuel  oil  tanks  exceeding  10,000 
gallons  and  gasoline  storage  tanks  exceeding  300 
gallons. 

Essex.  There  are  no  local  controls  of  underground  fuel 
or  hazardous  materials  storage. 

Hamilton.    In  1987,  Hamilton  adopted  an  amendment  to 
its  Groundwater  Protection  District  zoning  bylaw  which 
prohibits  new  underground  installations  of  "tanks  used 
for  storing  heating  oil  for  consumptive  use  on  the 
premises  where  stored,"  and  "farm  or  residential  tanks, 
of  1,100  gallon  capacity  or  less,  used  for  storing 
motor  oil/fuel  for  non-comnercial  purposes."  The 
intent  of  this  measure  is  to  restrict  new  installations 
of  those  tanks  which  are  exempted  by  the  state 
regulations.    This  bylaw  also  provides  for  installation 
specifications  on  above  ground  and  in-building  tanks 
and  on  underground  piping  to  prevent  hazards  to  soil 
and  water  from  leaks.   This  bylaw  is  specific  to  the 
Groundwater  Protection  District* 

Manchester.  There  are  no  local  controls  of  underground 
fuel  or  hazardous  materials  storage. 

Wenham.    There  are  no  local  controls  of  underground 
fuel  or  hazardous  materials  storage. 


Wastewater 

0      Federal .    Industrial  and  sanitary  wastewater  discharges  to 
surface  waters  are  regulated  by  the  Clean  Water  Act,  which 
sets  standards  for  discharges  through  the  National  Pollution 
Discharge  Elimination  System  (NPDES)  Permit  Program.  (The 
NPDES  program  is  implemented  jointly  by  the  EPA  and  the 
State  DEQE.    The  state  has  applied  for  delegation 
authority.) 

0      State.   Disposal  of  sanitary  wastewater  is  regulated  by 
local  boards  of  health  under  the  State  Environmental  Code 
(Title  5).    The  regulations  set  requirements  for  the  siting 
and  construction  of  on-site  septic  systems.    Local  boards  of 
health  may  adopt  reasonable  regulations  more  stringent  than 
Title  5. 

Discharge  of  sanitary  wastewater  to  groundwater  in  excess  of 
15,000  gallons  per  day  is  controlled  by  DEQE  under  the 
Groundwater  Discharge  Regulations  (314  CMR  5.00).  All 
discharges  must  meet  Surface  Water  Quality  Standards  (314 
CMR  4.00)  or  Ground  Water  Quality  Standards  (314  CMR  6.00). 
These  standards  stipulate  that  discharges  to  Class  I  and  II 
groundwater  (or  sources  of  potable  water)  must  meet  drinking 
water  standards,  while  discharges  to  Class  III  groundwaters 
(or  groundwater  used  for  purposes  other  than  potable  water 
supply)  may  not  contain  pollutants  in  concentrations  toxic 
to  hunans  or  causing  significant  adverse  environmental 
effects. 


**  ** 


0  Local. 


Beverly.    The  Board  of  Health  adc  tsd  regulations 
governing  the  installation  of  ir     :rial  sewerage 
disposal  systems  under  M.6.L.  C"     ar  m,  Section  31. 
These  regulations  extend  Title       sgulations  elative 
to  the  allowed  location  and  stdn-ards  for  se  ^e 
disposal  works  and  septic  tanks.    Specified ^  /,  whereas 
Title  5  regulations  determine  the  minimun      a  required 
for  a  disposal  field  based  on  the  estimate,  sewage  flow 
of  the  dwelling,  Beverly's  Board  of  Health  regulations 
require  that  the  disposal  field  for  residential 
construction  have  a  minimun  area  of  800  square  feet. 

Essex.    Chapter  VIII  of  the  local  General  Bylaws 
modifies  Title  5  of  the  Massachusetts  Environmental 
Code  as  follows: 

0      15.02(18)    Multip^^  Use.    Title  5  states  that  e 
use  of  subsurface  " .  wage  disposal  systems  by 
than  one  lot  is  p    -ibited,  Essex's  Board  of 
Health  bylaws  adc     at  only  one  building  pe"^ 
subsurface  sewage  system  is  permitted. 

0      15.03(4e)    Percolation  Test.    The  minimir  irea 
requirements  for  leaching  fields  are  variaole 
under  Title  5  and  are  determined  by  plotting  the 
maximun  flow  per  day  and  the  percolation  rate  of 
the  soils  in  the  leaching  area  against  a  -'•andard 
chart.    The  minimum  area  can  be  as  low  as  0 
square  feet.    Essex's  bylaws  require  a  min    un  of 
800  square  feet  of  leaching  area. 

0      15.03(7)    Distances.    Section  8-1  of  the  local 
bylaw  increases  the  minimun  distance  between  a 
septic  system  component  and  a  water  source  from  50 
feet  under  Title  5,  to  100  feet. 

Hamilton.   The  town  has  adopted  supplements  to  Title  5 
that  require  more  stringent  application  procedures  and 
plan  specifications.    Several  addenduns  worth  noting 
are: 

0      15.02(13)    Vol  line  of  Sanitary  Sewage,  '-^milton's 
sewage  flow  design  is  determined  under  slightly 
more  stringent  standards  than  Title  5.    Title  5 
sets  discharge  limits  at  110  gallons  per  day  (gpd) 
per  bedroom  for  single  and  multiple  dwellings  and 
for  motels,  hotels  and  boarding  houses. 
Hamilton's  regulations  mandate  200        per  bedroom 
with  a  minimun  total  flow  of  1,000        for  single 
family  residences  and  250  gpd  per    _         with  a 
3,000  gpd  minimun  fc    -ultiple  fam^  lidences. 
For  non-residential     -»tems,  the  rec  :)n 
mandates  the  greater  jf  125X  times  t.:  5 
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requirements  or  200%  of  the  average  business  day 
water  consumption  rate,  and  a  minimum  total  sewage 
design  flow  of  1,000  gpd. 


state  that  leaching  fields  and  trenches  are  not 
permitted  where  leaching  galleries,  chambers  and 
pits  are  technically  feasible. 

0      15.03(3)    Deep  Observation  Wells.  Hamilton 
requires  observation  wells  to  be  sunk  at  least 
five  feet  below  the  leaching  facility  as  opposed 
to  four  feet  for  Title  5.    Hamilton's  bylaw  also 
states  that  where  groundwater  is  not  reached,  it's 
assumed  that  groundwater  is  at  the  bottom  of  the 
deep  observation  hole. 

0      15.03(4)    Percolation  Test.    For  acceptable  septic 
system  sites  in  the  town  of  Hamilton,  the  slowest 
percolation  rate  permitted  is  15  minutes  per 
inch.    Title  5  allows  for  a  30  minutes  per  inch 
percolation  rate. 

0      15.03(7)    Distances.    The  local  bylaws  prohibit 
any  part  of  a  septic  system  within  100  feet  of  a 
waterway.    Title  5  allows  50  feet  clearance 
between  septic  tanks  and  water  supplies  and  100 
feet  clearance  between  leaching  fields  and  water 
suppl ies. 

0      15.06(1)    Capacities.    Title  V  requires  septic 
tanks  have  a  design  flow  not  less  than  1,000 
gallons.    Hamilton's  regulations  stipulate  a 
minimum  of  1,500  gallons. 

0      15.06(2)    Garbage  Disposals.    Garbage  grinders 
increase  the  design  flow  capacity  to  at  least 
2,000  gallons  under  the  local  regulations  as 
opposed  to  1,500  as  required  by  Title  5. 

Manchester.    The  town  has  adopted  several  revisions  to 
Title  5  of  the  State  Environmental  Code.  These 
revisions  include  more  specific  data  on  site  plans  in 
order  to  facilitate  the  review  process  and  reference  to 
specific  points  without  changing  the  language. 
However,  the  following  sections  contain  some  important 
changes : 

0      15.02(13)    Volume  of  Sanitary  Sewage.    The  state 
sets  the  minimum  daily  sewage  flow  at  110  gallons 
per  bedroom  per  day.    Manchester  sets  this  limit 
at  110  gallons  per  person  per  day  with  a  minimum 
of  two  people  per  bedroom  (or  220  gallons  per 
bedroom  per  day)  and  further  defines  a  bedroom  as 
any  room  other  than  a  living  room,  dining  room, 
kitchen  or  bathroom. 


0 


15.02(14)    Type  of  Syst 


Hamilton's  regulations 
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0       15.02(18)    Multiple  Use.    Title  5  orohibits  more 
than  one  lot  using  a  subsurface       -ige  disposal 
system.    Manchester's  bylaw  s^         es  one 
dv-elling  per  individual  sewag  .sal  system  and 

ec.h  system  must  be  entirely  >         the  lot  it 
se-  ves. 

0       Id. 02(23)    GeohydroTogical  Report  on  C  'ters  and 
SuDdiyisionTT    Manchester  adds  this  ss: .  jn , 
beyond  Title  5,  to  investigate  the  area     0  feet 
surrounding  disposal  systems  designed  to 
accommodate  clusters  or  subdivisions. 

0      15.03(4)    Percolation  Tests.  Manchester's 

regulations  require  an  area,  equal  to  the  disposal 
field,  to  be  reserved  for  expansion  of  the 
system.    They  further  mandate  the  system  be 
designed  for  a  minimum  of  four  bedroom^  the 
actual  number  of  bedrooms  if  more  than.  "~ 
Additional  leaching  area,  as  determinec  « 
field,  is  required  if  garbage  grinder^ 
installed. 

Soils  with  percolation  rates  over  _      nutes  per 
inch  are  considered  impervious  accoru  ng  to 
Manchester's  bylaws,  while  Title  5  accepts  soil 
perc  rates  under  30  minutes.    Manchester  also 
places  a  fast  flow  cap  in  percolation  tests. 
Leaching  areas  which  perc  at  rates  of  two  minutes 
or  less  may  require  a  40%  increase  in  capacity. 

0      15.03(7)    Distances.    Manchester  has  idooted 

longer  setbacks  between  the  disposal  v  and 

water  courses.    A  minimum  of  75  feet  v.  *d 
between  the  septage  system  and  any  strea  is, 
open  and  subsurface  drains  and  wetlands.  5 
requires  a  minimum  of  25  feet  between  the  .  y 
and  water  courses. 

0       15.06    Septic  Systems.    Title  5  requires  a 
capacity  of  at  least  1,000  gallons  while 
Manchester's  regulations  requires  a  1,500  gallon 
capacity  minimun. 

Wenham.  There  are  no  local  board  of  health  rag.jTations 
controlling  wastewater  disposal. 


Road  Salt 

0      Federal/State.    There  are  no  state  or  federal  '•^gulations 
governing  the  application  of  road  salt.    The  si    e  policy  is 
to  treat  all  state  roads  under  icy  or  s-.owy  conaitions  with 
100%  salt  at  an  application  rate  of  30C  rounds  per 
lane-mile.    However,  there  are  state  ar  :  federal  constraints 
on  the  amount  of  salt  in  potable  drinki  .g  water  supplies. 
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Drinking  water  standards  as  set  out  in  the  Safe  Drinking 
Water  Act  (310  CMR  22.00)  require  that  sodiun  levels  not 
exceed  20  mg/1.    If  sodium  levels  exceed  15  mg/1,  the  water 
supply  must  be  tested  quarterly,  and  if  sodium  levels  exceed 
20  mg/1,  the  supplier  must  notify  its  customers  of  the  high 
sodium  level  and  potential  hazards  to  health. 

The  Mass  DPW  has  adopted  a  reduced  salt  policy  for  several 
critical  water  supply  watersheds  throughout  the  state, 
however  none  of  these  are  within  the  study  area.    The  DPW  is 
also  currently  conducting  a  Generic  EIR  on  its  road  deicing 
programs  that  will  evaluate  the  impacts  of  road  salt  on 
water  supplies. 

0      Local . 

Beverly.    There  are  no  local  regulations  on  road  salt 
appl i cat ion  in  Beverly,    Most  main  roads  and  hills  are 
plowed  and  treated  with  straight  salt  and  secondary 
roads  are  only  plowed.    The  city  does  have  a  "low-salt" 
application  policy  on  Cabot,  Henderson,  Trask,  and 
Grover  Streets  within  the  Wenham- Lake  and  Longham 
Reservoir  watershed  areas.    These  areas  are  treated 
with  a  3:1  sand  to  salt  mixture. 

Essex,    There  are  no  local  controls  on  road  salt 
appl ication  in  Essex.    The  town  routinely  uses  a  19:1 
sand  to  salt  mixture  on  its  roads,  which  is  the  minimun 
amount  of  salt  needed  to  prevent  the  sand  from 
freezing. 

Hamilton.   There  are  no  local  controls  on  road  salt 
application  in  Hamilton.    The  town  routinely  applies  a 
10:1  sand  to  salt  mixture  on  its  roads. 

Manchester.   There  are  no  local  controls  of  road  salt. 
Manchester  treats  town  roads  with  a  4:1  sand  to  salt 
mixture.    The  town  and  the  state  have  salt  storage  in 
Manchester.    Mass  DPW  salt  storage  is  near  Gravelly 
Pond  in  the  northeast  corner  of  Manchester. 

Wenham.   The  town  of  Wenham  has  a  policy  of  restricting 
salt  use  throughout  the  town  and  the  roads  are  posted 
for  low  salt  at  all  borders  to  warn  motorists.    Salt  is 
applied  at  a  sand  to  salt  ratio  of  7:1  when  necessary. 
The  road  leading  to  the  town  wells  is  treated  with  sand 
only. 

Leachate 

0      Federal .    There  are  no  federal  regulations  concerning 
sanitary  landfills. 

0      State.    Landfills  are  operated  under  the  DEQE  regulations 
(310  CMR  19.00).    These  cover  site  selection,  construction, 
cover  material,  litter  and  dust  control,  drainage  of  surface 
water,  and  completion  and  final  cover  of  the  landfill. 


New  state  regulations  have  been  drafted  that  afford  much 
greater  protection  to  groundwater,    the  new  regulat-nns 
require  an  impervious  liner,  groundwater  monitorinr  stems, 
runoff  guidance,  and  landfill  capping.    Although  nc 
formally  adopted  as  state  regulations,  OEQE  has  bee 
applying  the  standards  of  the  new  regulations  to  ne-  jr 
expanded  landfills. 

0      Local . 

Beverly.  There  are  no  local  controls  regulating  use  of 
the  landfill  in  the  city. 

Essex.    Section  7.2  of  the  General  Bylaws  assigns 
control  of  the  town  dunp  to  the  Department  of  Public 
Works.    Regulations  restrict  who  uses  the  dunp  and  the 
size  of  the  refuse.    There  are  no  regulations 
controlling  types  of  materials  accepted  such  as  waste 
oil,  paints,  and  other  materials  which  can  leach  out 
and  foul  groundwater. 

Hamilton.    Under  Section  XIII  of  the  General  Bylaws 
disposal  of  refuse  and  garbage  is  under  the 
jurisdiction  of  the  Selectmen  and  the  Board  of  Health. 
The  Board  of  Public  Works  in  conjunction  with  the  Board 
of  Health  is  responsible  for  operation  and  maintenance 
of  the  landfill. 

Manchester.  There  are  no  local  controls  of  landfill  in 
the  town. 

Wenham.    The  town  has  no  regulations  controlling 
landfills. 


Hazardous  Waste  and  Materials 

0      Federal .    Hazardous  waste  generation,  treatment,  storage, 
transportation,  and  disposal  are  regulated  by  the  Resource 
Conservation  and  Recovery  Act  (RCRA).    The  EPA  has  delegated 
authority  to  the  Commonwealth  of  Massachusetts  to  carry  out 
the  program, 

0      State.   The  Massachusetts  Hazardous  Waste  Management  Act 
(Chapter  21C)  and  the  DEQE  hazardous  waste  regulations  (310 
CMR  30)  establish  a  system  of  stringent  control  over 
hazardous  wastes.    All  waste  generators  above  a  minimun 
threshold  size  are  registered,  and  all  wastes  produced  are 
accounted  for  in  a  "cradle-to-grave"  manifest  system.  All 
wastes  must  be  handled  by  licensed  haulers  and  disposal 
facilities.    There  are  standards  for  facilities  which  treat, 
store,  and  dispose  of  hazardous  wastes.    Waste  generators 
are  classified  as  large  quantity  generators  if  they  generate 
over  1,000  kilograms  per  month  of  non-acutely  hazardous 
wastes.    Quantities  of  waste  above  the  large  quantity 
threshold  must  be  removed  from  the  site  within  90  days. 
Small  quantity  generators  are  defined  as  those  which 
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generate  between  20  and  1,000  kilograms  per  month  of 
non-acutely  hazardous  wastes.    Waste  generators  below  that 
threshold  are  not  regulated. 

DEQE  is  currently  drafting  household  hazardous  waste 
regulations  to  assist  communities  in  conducting  household 
hazardous  waste  collections.    DEM  has  provided  several 
grants  to  conmunities  for  household  hazardous  waste 
collections,  however  the  program  is  not  currently  funded. 

0      Local . 

Beverly.    There  are  no  local  hazardous  materials 
ordinances. 

Essex.    There  are  no  local  hazardous  materials  bylaws, 

Hamilton.    According  to  the  Conservancy  District 
regulations,  "storage  of  chemical  substances  which  may 
degrade  water  quality"  are  prohibited  in  wetland  areas 
of  the  town.    No  other  hazardous  materials  by-laws 
exist  for  the  town.    The  town  has  a  household  hazardous 
waste  collection  program. 

Manchester,    There  are  no  local  hazardous  materials 
regulations.    Manchester  has  run  one  household 
hazardous  materials  collection  and  is  planning  another 
collection, 

Wenham.    There  are  no  local  controls  of  hazardous 
materials. 


Pesticides 

0      Federal ,    The  EPA  tests  pesticide  products  and  approves 
their  use,  with  label  instructions  for  proper  use, 

0      State,    The  Massachusetts  Pesticide  Board  promulgated 

regulations  for  use  of  herbicides  on  rights-of-way  in  1987 
under  333  CMR  11,00,    The  regulations  require  that 
municipalities,  utilities,  and  other  organizations 
responsible  for  controlling  vegetation  on  rights-of-way 
develop  a  Vegetation  Management  Plan  and  Yearly  Operating 
plan  to  be  approved  by  the  Department  of  Food  and 
Agriculture,    The  regulations  lay  out  specific  controls  on 
the  use  of  herbicides  regarding  the  height  of  vegetation, 
weather  conditions  during  application,  and  touch-up 
applications.    They  also  state  that  no  handling,  mixing,  or 
loading  of  an  herbicide  concentrate  is  allowed  on  a 
right-of-way  within  100  feet  of  a  sensitive  area,  defined  as 
an  area: 

(a)  within  the  primary  recharge  area  of  a  public 
drinking  water  supply  well; 

(b)  within  four  hundred  (400)  feet  of  any  surface 
water  used  as  a  public  water  supply; 


**  5.9 


(c)  within  one  hundred  (100)  feet  of  any  appropriately 
marked  private  drinking  water  supply  well; 

(d)  within  one  hundred  (100)  feet  of  any  standing  or 
flowing  water; 

(e)  within  one  hundred  (100)  feet  of  any  wetland; 

(f)  within  one  hundred  (100)  feet  of  any  agricultural 
or  habitated  area. 


Under  the  regulations,  municipalities  may  propose  that  the 
Department  impose  specific  additional  restrictions  or 
conditions  on  the  use  of  herbicides  within  or  adjacent  to 
sensitive  areas  as  it  determines  necessary  to  protect  human 
health  or  the  environment.    These  allow  for  greater 
protection  of  public  surface  water  supplies,  private 
drinking  water  supplies,  surface  waters,  wetlands,  and 
habitated  and  agricultural  areas. 


0      Local . 


Beverly.    There  are  no  local  controls  on  pesticide 
Use]    Beverly  is  a  member  of  the  Essex  County  Mosquito 
Control  Program. 

Essex.    There  are  no  local  pesticide  controls,  however, 
Essex  is  not  a  member  of  the  Essex  County  Mosquito 
Control  Program. 

Hamilton.    There  are  no  local  controls  of  pesticides  in 
Hami iton.    Hamilton  is  a  member  of  the  Essex  County 
Mosquito  Control  Program. 

Manchester.    There  are  no  local  pesticide  regulations. 
Manchester  is  a  member  of  the  Essex  County  Mosquito 
Control  Program  but  they  do  not  participate  in  the 
spray  application  process. 

Wenham.    There  are  no  local  controls  of  pesticides  in 
the  town,  however,  Wenham  is  not  a  member  of  the  Essex 
County  Mosquito  Control  Program. 

Mining    (Sand  &  Gravel  Excavation) 

0      Federal /State.   There  are  no  state  or  federal  regulations 
governing  sand  and  gravel  excavation. 

0      Local . 


Beverly.    Under  Section  29-5  L  of  the  City  of  Beverly 
Zoning  Ordinance,  the  removal  of  sod,  loam,  gravel,  or 
other  mineral  matter  for  commercial  purposes  requires 
approval  of  the  Board  of  Appeals.    Certain  activities 
are  exempted  from  this  requirement,  such  as  the 
construction  and  operation  of  wells  for  water  supply  or 
excavation  for  trenches  for  drainage  or  sanitary 
purposes,  except  in  the  case  of  new  subdivisions,  in 
which  case  permission  must  be  obtained  from  the 
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planning  Board.    There  are  no  standards  regarding  the 
required  depth  of  excavation  of  material. 

Essex.    Under  Section  4.8  of  the  General  Bylaws, 
permits  must  be  obtained  from  the  Board  of  Selectmen 
and  the  Planning  Board  for  excavation  and  removal  of 
loam  etc.    The  bylaw  does  not  place  restrictions  on  the 
depth  of  excavation  to  assure  a  buffer  zone  to  the 
water  table. 

Hamilton.    There  are  no  local  controls  of  mining,  or  of 
sand  and  gravel  operations  in  the  town.  However, 
Hamilton's  General  Bylaws  grant  permitting  authority 
for  removal  of  soil,  loam,  sand  or  gravel  to  the  Board 
of  Selectmen,    there  are  no  restrictions  on  excavation 
depth. 

Manchester.    Article  XII  of  the  General  Bylaws 
regulates  earth  removal.    Permits  for  soil,  loam,  sand, 
gravel  and  rock  removal  must  be  obtained  from  the  Board 
of  Selectmen.    There  are  no  restrictions  on  excavation 
depths, 

Wenham.    Section  VII  of  the  town's  Zoning  Bylaws 
regulates  removal  of  soil,  loam,  sod,  sand,  gravel  and 
quarried  stone.    The  Planning  Board  issues  permits  for 
removal  of  these  materials.    The  bylaw  addresses 
concerns  for  grade,  noise,  dust  and  other  public 
nuisance  issues,  but  sets  no  restrictions  on  depth  of 
excavation  except  that  such  activity  cannot  constitute 
a  hazard  to  the  public  health  and  welfare  of  the  town, 
and  will  not  prohibit  re-use  of  the  land. 


ZONING 

The  preceding  section  summarized  the  laws  and  regulations  which 
affect  existing  land  uses  in  the  city  and  towns.    Zoning  determines 
the  type  and  intensity  of  development  which  may  occur  in  the  future 
within  defined  districts  of  the  community.    As  such,  it  is  one  of  the 
most  important  tools  at  the  community's  disposal  to  insure  the 
long-term  protection  of  its  water  supplies.    By  defining  critical 
water  resource  areas  and  restricting  future  land  uses  within  those 
areas,  each  cooinunlty  can  insure  that  incompatible  or  hazardous  land 
uses  do  not  threaten  water  quality  in  the  future.    Sound  management 
of  the  land  use  in  the  aquifer  and  watershed  areas  will  not  only 
protect  the  public  health,  it  will  also  help  prevent  a  contamination 
incident  which  could  cost  millions  of  dollars  in  treatment  and 
clean-up  costs,  and  severly  restrict  availability  of  adequate  water 
supplies. 

The  zoning  bylaws  for  each  of  the  members  of  the  intercommunity  water 
quality  study  are  sumnarized  below,  with  a  focus  on  those  aspects 
which  could  affect  water  resources. 


**  5-11  ** 


BEVERLY  ZONING  DISTRICTS 


Eight  zoning  districts  fall  within  the  water  stuc      -ea  of  Beverly. 
Five  of  these  districts,  comprising  84%  of  the  stL._y  area,  are  zoned 
for  one-family  residences,  two  districts--0.3%  or  the  area--are  zoned 
for  conmercial  use,  and  one  district,  comprising  11.1%  of  the  e^ea, 
is  zoned  for  rest-'icted  industrial,  research,  and  office  us  (see 
Table  5-1).    Almost  52  acres,  within  the  1,752  acres  that       ?  up  the 
water  study  area,  are  undeveloped  and  owned  by  the  City  verly, 
the  Salem  &  Beverly  Water  Supply  Board,  or  the  Beverly  vation 
Commission.    Table  5-2  summarizes  allowed  and  special  .  uses  in 

the  zones  and  notes  the  potential  water  supply  impacts  r^r  each. 
Relative  percentages  of  zoning  districts  for  Beverly  are  shown  in 
Figure  5-2. 


Beverly  Zoning 


■^'ble  5-1 

the  Water  Study  Are 


Zone 


Area  (acres) 


'  if  Area 


Minim 


ize 


IR 

Water 


CG,  CN 


R-10,  15,  22 


R-45 
R-90 


980 
402 
89 
6 

195 
80 


55.9% 
23.0% 
5.1% 
0.3% 
11.1% 
4.6% 


under 


under 


22,000 
45,000 
90 ,000 
15,000 
90,000 


Total 


1,752 


100.0% 
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Figure  5-2 
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Table  5-2 

Beverly       ing  Analysis  -  Water  Supp  impacts 

Zoning  Uses  A     .^ed  Uses  Allowed  By        Potential  Water 

District         By  Righc  Special  Permit         Supply  Impacts 


Residence 


Neighborhood 
Commercial 


General 
Conmercial 


Industrial 


Residence, 
Museums , 
Landf il Is, 
Agriculture, 
Government, 
Church,  School 

Residence, 
Landf il 1 s , 
Retail ,  Office 
space,  Funeral 
homes , 

Agricultural 


Residence, 

Museums , 

Landf il Is, 

Hotels/motels, 

Retail , 

Recreational 

clubs,  Office, 

Funeral  homes. 

Restaurants, 

Comnercial , 

Recreation, 

Agriculture, 

Transportation 

Terminals, 

Automotive 

Manufacturing, 
Museums, 

Landfills,  Public 

utilities. 

Office, 

Agriculture, 

Transportation 

terminals 


Elderly  housing, 
Marinas,  Stables, 
Public  utilities. 
Recreational 
facil ities 


Elderly  housing. 
Clubs,  Marinas, 
Stables, 
Restaurants, 
Transportation- 
terminals,  Public 
utilities 

Elderly  housing. 
Clubs,  marinas. 
Stables,  Public 
utilities.  Gas 
stations.  Parking 
lots/garages 


Elderly  housing. 
Hotels/motels, 
Marinas,  Stables, 
Restaurants, 
ConiTiercial , 
Recreation,  Animal 
hospitals/kennels. 
Automotive, 
Craftsmen  shops, 
Warehouses/open 
storage.  Parking 
lots/garages 


Septic  systems. 

Underground 

fuel. 

Pesticides, 
Fertil izers. 
Urban  runoff 

Septic  systems. 

Hazardous 

materials. 

Underground 

fuel ,  Urban 

runoff 


Septic  systems. 

Hazardous 

materials. 

Underground 

fuel ,  Urban 

runoff 


Septic  systems. 

Hazardous 

materials. 

Underground 

fuel ,  Urban 

runoff 
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Beverly  Residential  District. 


The  residential  districts  comprise  84%  of  the  water  study  area.  They 
include  R-10  (10,000  sf ) ,  R-15  (15.000).  R-22  (22.000  sf ) .  R-45 
(45,000  sf)  and  R-90  (90.000  sf ) .    Each  of  these  districts  was 
established  to  provide  for  single-family  residences  and.  under 
special  conditions,  related  recreational,  agricultural,  and 
educational  facilities.    Subsidized  elderly  housing,  marinas, 
stables,  public  utilities,  and  certain  recreational  facilities  are 
allowed  by  special  permit. 

Beverly  Neighborhood  Commercial  District. 

Less  than  one  acre  of  land  is  zoned  as  CN  in  the  water  study  area. 
This  district  allows  for  a  density  of  the  least  restrictive  adjacent 
residential  district.    In  the  water  study  area,  only  one  small  parcel 
is  zoned  CN  and  sits  within  an  area  zoned  as  R-15.    Therefore,  the 
district,  in  this  instance,  requires  minimum  lot  sizes  of  15,000  sf. 
The  district  was  established  to  allow  for  limited  comnercial 
development  to  serve  adjacent  residential  neighborhoods. 
Neighborhood  Conmercial  land  uses  include  residences,  agriculture, 
landfills,  office  and  retail  space,  and  funeral  homes.    Uses  such  as 
subsidized  elderly  housing,  marinas,  stables,  recreational  clubs, 
restaurants,  transportation  terminals,  and  public  utilities  require  a 
special  permit. 

Beverly  General  Conmercial  District. 

Approximately  five  acres  within  the  water  study  area  are  zoned  CG. 
This  district  was  established  to  provide  suburban  and  automotive 
related  commercial  development  outside  of  residential  areas. 
Residences  and  related  uses  are  allowed  in  this  district,  as  well  as 
hotels/motels,  recreational  clubs,  transportation  terminals,  and 
automotive-related  activities.    However,  gasoline  stations  and 
parking  lots/garages  are  allowed  only  under  special  permit;  and  sites 
for  heavy  repair  work  on  vehicles  are  prohibited. 

Beverly  Restricted  Industrial,  Research,  and  Office  District. 

The  IR  District  makes  up  close  to  UX  of  the  water  study  area.  This 
district  was  established  to  provide  for  office  complexes,  light 
industrial  parks,  and  necessary  support  facilities,  including 
ancillary  storage,  service,  and  retail  uses.    Within  this  district, 
such  activities  as  manufacturing,  assembly,  processing,  packaging, 
and  research  and  testing  operations;  printing  and  publishing 
establishments;  transportation  terminals;  and  public  utilities  are 
allowed.    Other  activities  such  as  hotels/motels;  restaurants;  animal 
hospitals  and  kennels;  auto  body  or  paint  shops;  contractors  or 
craftsman  shops;  warehouses  and  open  storage;  public  utilities;  and 
parking  lots/garages  require  a  special  permit.    The  portion  of  this 
zoning  district  within  the  water  study  area  is  unsewered. 

Beverly  Special  Density  Provisions 

Planned  Residential  Development.    PRDs  were  established  to 
provide  for  flexibility  In  residential  development  and  a  mixture 
of  housing  types,  as  well  as  to  conserve  open  space  and  natural 
amenities.    In  the  water  study  area,  the  Board  of  Appeals  may 
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grant  a  PRO  permit  in  an  R-22  or  R-45  district  to  allow  for  the 
construction  of  one-family  dwellings,  two-family  dwellings, 
multi-family  dwellings,  public  or  private  schools,  public 
recreation  and  open  space,  fire  stations  and  other  public 
facilties,  and  membership  clubs  for  the  exclusive  use  of 
residents  of  the  PRO.    At  least  thirty  (30)  percent  of  the  gross 
area  of  the  PRO  must  be  preserved  as  open  space. 

"Cluster"  Development.    This  allows  for  subdivision  development 
in  which  the  requirements  for  individual  building  lots  would  be 
reduced  without  an  increase  in  the  allowable  gross  density  of  the 
subdivision  based  on  normal  lot  requirements.    Approval  must  be 
granted  by  the  Planning  Board.    Within  the  water  study  area, 
zones  R-10,  R-15,  R-22,  and  R-45  may  receive  approval  for  cluster 
development.    Requirements  under  this  provision  include  that  all 
subdivided  lots  will  be  served  by  public  water  and  sewer  systems; 
and  that  any  remaining  area  not  dedicated  for  streets  and  other 
public  right-of-ways  and  not  plotted  into  building  lots  must 
remain  as  open  space. 

Accessory  Apartments.    The  Zoning  Board  of.  Appeals  may  grant 
approval  for  the  alteration  of  an  existing  single-family 
residence  to  include  up  to  one  accessory  apartment  per  dwelling 
in  any  residential  zone. 

Congregate  Housing.    A  Special  Permit  may  be  granted  by  the 
Planning  Board  in  any  residential  district  for  congregate  housing 
for  the  elderly  and/or  permanently  disabled. 

Beverly  Resource  Protection  Overlay  Districts 

Floodplain  Overlay  District.    An  FOO  was  established  to  protect 
the  health  and  safety  of  residents  subject  to  flooding  and 
minimize  future  damage  resultant  from  flooding.    Any  permitted 
uses  in  this  district  must  comply  with  the  Commonwealth  State 
Building  Code,  section  744.    The  city  also  prohibits  fill,  new 
construction,  substantial  improvements  to  existing  structures, 
and  other  developments  in  the  floodway. 

Watershed  Protection  Overlay  District.    This  district  was 
established  to  protect  against  the  contamination  of  existing  and 
future  water  supplies  as  well  as  preserve  water  supplies  for 
future  use.    This  district  is  located  in  the  northwestern  portion 
of  Beverly,  Including  Wenham  Lake,  but  does  not  overlay  the 
entire  water  study  area  delineated  for  this  project.  Allowed 
uses  in  this  area  include  conservation  of  natural  resources; 
outdoor  recreation  not  involving  motorized  land  or  water 
vehicles;  pathways;  expansion  of  existing  residential  structures; 
new  single-family  residences;  land  harvesting;  and  the  operation 
and  maintenance  of  public  water  supply  facilities.    Uses  that 
require  a  Special  Permit  include  cofmercial  and  industrial  uses 
and  two-family  and  multi-family  developments  permitted  in  the 
underlying  district.    Uses  prohibited  in  this  district  include: 
storage  of  chemical  or  petroleum  products;  disposal  of  hazardous 
materials,  solid  wastes,  leachable  wastes,  and  snow  containing 
deicing  chemicals;  storage  of  road  salt  or  other  deicing 
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T?Jr^^  !i  uses  that  discharge  process  wastewater  on 

site;  outdoor  storage  of  fertilizers,  herbicides.  pelti?idls  Snd 
uncovered  manure;  animal  feedlots;  drycleaning  establishments- 
boat  and  motor  vehicle-related  services;  junk  and  salvage  yards- 
septic  sewerage  systems;  and  natural  resource  mining  or 
cofTinercial  sand  and  gravel  operations. 

Beverly  Subdivision  Regulations 

All  Definitive  Plans  for  subdivisions  must  be  approved  by  the 
Planning  Board  after  the  Board  has  reviewed  data  and  coniients  from 
the  Board  of  Health.  Public  Works  Department.  Police  Department  Fire 
Department    and  City  Engineer.    The  Board  of^Health  ir?equ?red*to 
I'i^].  approval  or  disapproval  to  the  Planning  Board 

within  45  days  of  the  filing. 

The  Planning  Board  may  require,  at  the  expense  of  the  applicant,  soil 
surveys  and/or  test  borings  to  establish  the  suitability  of  the  land 
nrnnicfn^T^^f^  sewerage  disposal  system,  storm  drainage  system,  and 
proposed  street  construction.    Specific  standards  for  lot  drainage 
and  sewerage  are  also  included  in  the  subdivision  regulations 
However,  the  subdivision  regulations  do  not  specifically  address 
potential  impacts  on  groundwater  resources. 


ESSEX  ZONING  DISTRICTS 


S!uwc^\h!"J.i?^  zoning  requirements  as  set  forth  in  their  General 
By  aws.  they  differ  from  the  other  towns  in  the  study  area  by  not 
delineating  specific  zoning  districts  tied  into  a  base  map.    As  lona 

development  meets  the  specific  requirements  of  the 
General  Zoning  Bylaw,  it  can  be  placed  anywhere  in  the  town  of 
Essex     Therefore,  development  which  may  pose  a  threat  to  water 
quality,  such  as  commercial  or  industrial  uses,  may  be  located 
anywhere  within  the  water  resources  study  area. 

f^rnunho^^?K^^!  ^^"^''Jw  ^^"^  "ses  are  pennitted 

throughout  the  town.    These  uses  are  residential  (1  and  2  family) 
business,  motel/hotel,  and  industrial  (class  A  and  B)  with  lot 

np?,Su'Tr2'?/'  ^'^'^J"  ^^'^^^  ^«ne  uses  allowed  bj  pecial 

permit  are  larger  residences  (3  or  more  families),  airports  and 
schools  (see  Table  5-4).    The  wetlands  district  designated  in  Essex 

dredging.    Within  the  water  resource  study  area.  2.580  acres  are 
mixed-use  and  HQ  acres  are  water.    Figure  5-3  displays  the 
percentage  of  mixed  use  zoning  to  surface  water  areas  in  Essex  for 
comparison  to  the  other  conmunities. 
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Figure  5-3 
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Table  5-3 

Essex  Zoning  of  the  Water  Study  Area 


Maximum  % 

Minimum 

Permitted  Uses 

impervious  cover 

Lot  Size 

Residential  (1  family) 

25 

40.000 

Residential  (2  family) 

25 

40.000 

Business 

25 

40.000 

Motel /Hotel 

90,000 

Industry  (Class  A) 

33 

90,000 

Industry  (Class  B) 

25 

40 .000 

Special  Permits 

Residential  (3  dwellings) 

50 

60.000 

Residential  (4  or  more  dwellings) 

50 

90 ,000 

Wetlands 


Table  5-4 

Essex  Zoning  Analysis  -  Water  Supply  Impacts 


Zoning 
District 

Residential . 
Industrial . 
Motel/hotel. 
Business 


Uses  Allowed 
By  Right 

Residences, 
Industry, 
Motel /hotel , 
Businesses 


Agriculture, 

Aquaculture, 

Forestry, 

Conservation 

land. 

Recreation 


Uses  allowed 
By  Special  Permit 

Airports,  Recreation 
facilities,  Schools, 
Public  utilities.  Radio 
and  television 
installations.  Trucking 
terminals.  Hospitals, 
Nursing  homes 


Potential  Water 
Supply  Impacts 

Septic  systems. 
Underground  fuel , 
Pesticides, 
Fertil izers. 
Urban  runoff, 
Salt,  Household 
hazardous  waste 

Pesticides, 
Fertil izers 


Essex  Wetland  Districts 

Essex's  wetland  districts  overlay  all  other  zoning  areas  and  are  tied 
into  a  wetlands  map  dated  April,  1974  on  file  with  the  Town  Clerk. 
Zoning  in  these  areas  is  provided  under  M6L  Chapter  131,  Section  40 
and  Title  5  of  the  Commonwealth  of  Massachusetts  Sanitary  Code. 
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Essex  Flood  Plain  District 

The  flood  plain  district  in  Essex  was  established  in  July,  1986  as  an 
overlay  district.    Any  activities  in  Zone  A  as  set  forth  on  the  Flood 
Insurance  Rate  Maps  for  the  town  must  be  reviewed  by  the  Building 
Inspector  to  assure  compliance  with  elevation  and  flood-proofing 
requirements  under  the  State  Building  Code.    No  developments  may  be 
located  in  Zone  V  (or  seaward  of  the  mean  high  tide  mark). 

Essex  Subdivision  Regulations 

Under  Essex's  subdivision  regulations,  a  Definitive  Plan  must  be 
reviewed  and  approved  by  the  Planning  Board.    Plans  must  also  be 
submitted  to  the  Board  of  Selectmen,  Board  of  Health,  Department  of 
Public  Works,  Conservation  Commission,  Chief  of  Police  and  Fire  Chief 
who  will  submit  recommendations  to  the  Planning  Board.  Subdivision 
regulations  require  adequate  easements  for  waterways  and  provides  for 
open  space  at  a  minimum  of  one  acre  for  each  twenty  single  family 
dwelling  units.    In  case  of  non  -esidential  subdivisions  -    pen  space 
shall  be  equal  to  three  times        floor  area  of  all  other  dwellings 
and  10%  of  the  total  land  area      -tipulations  are  made  in  the 
regulations  for  preservation  or    •tional  features  and  drainage  and 
sediment  control.    Resubdivision^  are  permitted.    However,  the 
subdivision  regulations  do  not  specifically  address  potential  impacts 
on  groundwater  resources. 


HAMILTON  ZONING  DISTRICTS 

Hamilton  has  four  zoning  districts  and  two  overlay  districts.  All  of 
the  aquifer  area  in  Hamilton  is  zoned  residential,  comprising  a  total 
of  3,322  acres  {see  Table  5-5).  An  additional  157  acres  in  the  water 
study  area  consists  of  water.  Figure  5-4  demonstrates  f-slative 
percentages  of  the  various  zones  in  the  water  study  area  of 
Hamilton.  Hamilton  also  has  a  Conservency  District  and  a  a'  idwater 
Protection  District  (see  Table  5-6).  The  Groundwater  Districw  places 
restrictions  on  lot  sizes. 


Table  5-5 
Hamilton  Zoning  in  Aquifer  Area 


Zone 


Area  (acres) 


%  of  Area 


Minimum  lot  size 


Water 


Rla 
Rib 
RA 


1,434 

583 
1.305 

157 


41.2% 
16. 8X 
37.5% 
4.5% 


under  40,000 
40,000  and  above 
80,000  and  over 


Total 


3,479 


100.0% 
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Figure  5-4 


**  5-21  ** 


Table  5-6 

Hamilton  Zoning  Analysis--  ^ater  Supply  Impacts 


nng 
u  strict 

Single 
fami ly 
residences , 
and 

Residence 
agricultural 


Business 


Uses  Allowed 
By  Right 

One  family 
detached 
dwel 1 ings , 
Agriculture, 
Forestry,  Rooming 
houses,  Churches, 
Schools,  Museums, 
Parks, 

playgrounds , 
Private  schools. 
Colleges,  Golf, 
Tennis,  Swiiming, 
Home  occupation 

All  uses 
permitted  in 
above  zone,  plus 
Retail  stores. 
Services , 
Business , 
Nonprofit  civic 
buildings. 
Parking  lots. 
Garages 


Uses  owed 
By  Spec  Permit 

Multi-family  units 
in  an  R-la  District, 
Hospital ,  Cemetery, 
Nursing  home. 
Private  club. 
Commercial  farming. 
Farm  stand.  Garaging 
five  vehicles, 
Temporary 
amusements.  Wind 
energy.  Scientific 
research 


Gas  stations. 
Service  repairs, 
Rail  or  bus 
stations.  Funeral 
homes.  Manufacture 
of  goods  sold  on 
premise 


Potential  Water 
Supply  Impacts 

Septic  systems. 

Underground 

fuel, 

Pesticides, 
Fertil izers , 
Urban  runoff. 
Salt,  Household 
hazardous  waste 


Septic  systems. 

Underground 

fuel, 

Pesticides, 
Fertilizers, 
Urban  runoff. 
Salt,  Hazardous 
waste 


Conservancy 


Conservation  of 
water,  plants. 
Ponds,  Wildlife, 
Passive 
recreation 
activities. 
Agriculture, 
Forestry, 
Religious  and 
educational  uses 


Buildings, 
Boathouses, 
Landings,  Farm 
stands.  Dams, 
Drainage,  Scientific 
research 


Septic  systems. 
Underground 
fuel , 

Pest' -  cds, 
Fertil izers. 
Salt 


Groundwater     uses  permitted 
for  the 

underlying  zone 
except  lot  size 
is  to  be  80,000 
sq.  ft. 


Septic  systems, 
Pesticides, 
Fertilizers, 
Urban  runoff. 
Salt,  Household 
hazardous  waste 
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Hamilton  Residential  District 


The  residential  districts,  Rla,  Rib  and  Residence-agriculture  cover 
100%  of  the  aquifer  area.    The  uses  permitted  by  these  districts  are 
single  family  dwellings,  rooming  houses  of  four  persons,  churches, 
schools,  parks,  playgrounds,  private  colleges,  tennis,  skiing,  golf 
and  home  occupations  provided  there  is  no  offensive  noises,  storage 
of  materials  or  more  than  two  employees. 

Hamilton  Business  District 

The  Business  District  in  Hamilton  allows  for  all  uses  permitted  in 
Residence  la  and  lb  as  well  as  retail  stores,  service  establishments, 
offices  and  banks,  government  buildings,  parking  lots  and  garages. 
The  small  business  district  located  in  Hamilton  is  found  outside  the 
Water  Supply  area. 

Hamilton  Overlay  Protection  Districts 

Conservancy  District.    The  Conservancy  District  or  wetlands 
district  overlays  parts  of  the  three  residential  districts  and 
the  business  district  and  is  designed  to  conserve  natural 
conditions,  wildlife,  and  open  spaces  for  the  education, 
recreation  and  general  welfare  of  the  public.    Permitted  uses  are 
passive  recreation,  agriculture,  forestry,  religious  and 
educational  uses.    Uses  prohibited  in  the  district  are  land 
filling,  buildings,  pavement,  storage  of  materials,  dams, 
drainage  and  water  course  changes,  and  alteration  of  terrain. 

Hamilton  Flexible  Plan  Subdivisions.    The  purpose  of  the 
groundwater  protection  district  is  to  protect,  preserve  and 
maintain  the  existing  and  potential  groundwater  supply, 
groundwater  recharge  areas,  and  municipal  well  fields  within 
Hamilton.    In  this  district  new  underground  installations  of 
heating  oil  storage  tanks  and  farm  or  residential  tanks  less  than 
1,100  gallons  storing  motor  oil/fuel  are  prohibited.    Lots  must 
be  equal  to  or  greater  than  80,000  square  feet  in  area.  This 
district  covers  the  town's  two  aquifers  defined  by  hydrogeologic 
studies,  but  it  does  not  cover  portions  of  the  water  study  area 
related  to  the  Gravelly  Pond,  Round  Pond,  and  Essex  River 
watersheds. 

Hamilton  Flexible  Plan  Subdivisions 

Flexible  plan  subdivision  is  intended  to  provide  the  option  of  an 
alternative  pattern  of  land  development  which  preserves  significant 
natural  or  agricultural  open  space  and  scenic  views,  but  does  not 
increase  overall  dwelling  numbers.    This  is  intended  to  create 
cluster  development  that  is  environmentally  and  visually  preferable. 
The  character  shall  remain  single-family  and  semi-rural.    The  total 
plan  has  a  minimum  parcel  size  of  ten  acres.    Individual  lot  size 
must  be  10,000  square  feet,  communal  septic  systems  are  permissible 
and  water  supply  may  be  municipal  or  private.    Forty  percent  of  the 
parcel  must  be  dedicated  as  permanent  open  space.    No  more  than  25% 
of  this  open  area  can  be  considered  under  Conservancy  District,  or 
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Wetlands  under  M.G.L.  Chapter  31,  Sec.  40.    No  lot  in  the  plan  may  be 
further  subdivided.    These  plans  must  come  under  review  by  the 
Hamilton  Board  of  Health. 

Hamilton  Subdivision 

Before  making  any  division  of  land  in  Hamilton,  the  subdivider  is 
required  by  law  to  secure,  from  the  Hamilton  planning  Board,  approval 
or  endorsement  of  the  plan  for  the  proposed  division.    This  control 
law  was  enacted  to  protect  the  people  of  the  town,  to  insure  safety, 
sanitary  conditions  and  compliance  with  zoning,  and  for  securing 
adequate  provision  for  water,  sewage  and  drainage.    However,  the 
subdivision  regulations  do  not  specifically  address  potential  impacts 
on  groundwater  resources. 


MANCHESTER  ZONING  DISTRICTS 

The  2,809  acre  water  study  area  falls  within  all  six  of  the  Town  of 
Manchester's  zoning  districts  (see  Table  5-7).    Four  of  these 
districts  are  residential,  three  are  single-family  zones,  and  one  is 
a  two-family  zone.    The  other  two  districts  are  the  General  District 
that  allows  municipal  and  retail  uses,  and  the  Limited  Conmercial 
District  that  allows  municipal,  office,  research,  and  light 
manufacturing  uses.    Table  5-8  summarizes  allowed  and  special  permit 
uses  in  the  zones  and  notes  the  potential  water  supply  impacts  for 
each.    Figure  5-5  demonstrates  the  relative  percentages  of  the 
various  zones  in  the  water  study  area  of  Manchester. 


Table  5-7 

Manchester  Zoning  of  the  Water  Study  Area 


Zone 


Area  (acres) 


%  of  Area 


Minimum  lot  size 


Residence  A,  B  &  D 
Residence  C 
General  District 
Limited  Conmercial 


1,046 
838 
41 

884 


37.2% 
29. 8X 
1.5% 
31.5% 


6,000  -  22,500  sf 


45,000  sf 
6,000  sf 
5  acres 


Total 


2,809 


100.0% 
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Figure  5-5 
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Table  5-8 

Manchester  Zoning  Ana1ysis--Water  Supply  Impacts 


Zoning 
District 

Residence 


Uses  Allowed 
By  Right 

Residence, 
Church,  Schools, 
Parks  and 
playgrounds , 
Municipal  offices 


Uses  allowed 
By  Special  Permit 

Private  clubs. 
Cemetery,  PubMc 
utility.  Swimming 
pool ,  Tennis  court , 
Garaging  of  four 
vehicles 


Potential  Water 
Supp''y  Impacts 

Septic  systems, 
Underground 
fuel  , 

Pesticides, 
Fertil izers. 
Household 
hazardous 
waste.  Urban 
runoff 


General 


Limited 
commercial 


Residence, 

Septic  Systems, 

Municipal ,  Publ ic 

Hazardous 

utilities. 

materials. 

Retail , 

Underground 

Restaurants,  Boat 

fuel ,  Urban 

storage  or 

runoff 

construction , 

Fish  landing  or 

storage.  Parking, 

Greenhouses, 

Printing  and 

publ ishing 

Office,  Research 

Septic  systems, 

labs,  Light 

Hazardous 

manufacturing , 

material s , 

Recreational 

Underground 

clubs.  Municipal 

fuel ,  Urban 

parking 

runoff 

Manchester  Single  Residence  Districts 

The  residential  districts  comprise  67%  of  the  water  study  area.  They 
include  Single  Residence  District  A  (minimum  lot  size  22,500  sf ) ; 
Single  Residence  District  B  (minimun  lot  size  15,000  sf ) ;  Residence 
District  C  (minimun  lot  size  45,000  sf ) ;  and  Residence  District  D 
(minimun  lot  size  6,000).    Residence  Districts  A,  B,  C  only  allow 
single-family  dwellings.    Residence  District  D  allows  similar  uses  of 
Districts  A,  B,  C,  but  also  allows  two  dwelling  units.    All  the  above 
districts  allow  agricultural,  religious,  educational,  and 
park-related  uses. 
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Manchester  General  District 


The  General  District  requires  a  minimum  lot  area  of  6,000  sf . 
Allowed  uses  include  municipal,  retail  and  office,  yacht  storage  and 
related  activities,  fish  and  shellfish  landings,  parking, 
horticultural,  and  printing  and  publishing  establishments, 

Manchester  Limited  Commercial  District 

This  district  allows  uses  such  as  office  space,  scientific  research 
and  development,  light  non-nuisance  manufacturing,  recreation, 
municipal,  and  parking.    Minimum  lot  size  is  five  acres  with  a 
maximum  lot  coverage  of  20%,  maximum  parking  use  of  25%  of  the  lot 
area,  and  maintenance  of  natural  or  landscaped  area  of  a  minimum  of 
25%  of  the  lot  area. 

Manchester  Special  Density  Provisions 

planned  Residential  Development  District  (PRD) .    The  Manchester 
Planning  Board  may  grant  a  special  permit  for  a  PRD  in  Single 
Residence  District  C.    The  required  minimum  tract  size  is  50 
acres  with  a  maximum  development  (including  all  structures  and 
paved  areas)  of  30%  of  the  parcel.    The  remaining  70%  must  be 
preserved  for  coinnon  open  space  for  land  preservation  purposes. 

Manchester  Resource  protection  Overlay  Districts 

Wetlands  District.    This  district  overlays  other  zoning  districts 
and  consists  of  those  areas  designated  as  ponds,  deep  fresh 
marshes,  fresh  marshes,  shrub  swamps,  wooded  swamps,  and  salt 
marshes.    Any  use  otherwise  permitted  in  the  underlying  district 
is  permitted  as  a  matter  of  right  within  the  Wetlands  District, 
except  for  the  following  uses:    storage  of  salt,  chemicals, 
petroleum  products,  or  similar  substances;  dumping  of  soil  or 
other  materials  or  excavation,  dredging  or  removal  of  natural 
resource  deposits;  construction  of  new  buildings  or 
enlargement/moving  of  existing  buildings;  and  discharge  of 
substances  that  may  cause  the  pollution  of  wetlands  and 
waterways. 

Flood  Control  District.    This  overlay  district  serves  to  protect 
public  health  and  safety  and  property  against  the  damages  of 
flooding  conditions.    Uses  otherwise  permitted  in  the  underlying 
district  are  allowed  as  a  matter  of  right,  except  the  following 
activities  which  require  a  special  permit  from  the  Board  of 
Appeals:    dunping  of  soil  or  other  materials  or  excavation, 
dredging,  or  removal  of  natural  resource  deposits;  and  the 
construction  of  new  buildings  or  enlargement/moving  of  existing 
buildings. 

Manchester  Subdivision  Regulations 

All  Definitive  Plans  for  subdivisions  must  be  approved  by  the 
Planning  Board  after  the  Board  has  reviewed  all  data  and  received 
comments  from  the  Board  of  Health,  Public  Works  Department,  Police 
Department,  Fire  Department,  and  City  Engineer.    The  Board  of  Health 
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is  required  to  submit  a  statement  of  approval  or  disapproval  to  the 
Planning  Board  within  45  days  of  the  filing.    However,  th 
subdivision  regulations  do  not  specifically  address  pote  impacts 
on  groundwater  resources. 


WENHAM  ZONING  DISTRICTS 

Wenham  has  two  zoning  districts  and  a  floodplain  overlay  district. 
The  residential  district  covers  nearly  all  of  the  town  while  the 
business  district  is  confined  to  a  small  section  of  Route  lA  along 
the  Hamilton  border  and  a  small  parking  parcel  along  Route  lA  near 
Friend  Court.    Wenham' s  aquifers  are  zoned  almost  ent  j 
residential  (see  Table  5-9).    About  3,370  acres,  or      percent  of  the 
water  study  area,  is  zoned  for  residential  uses,  one  four  acre  parcel 
is  zoned  for  business,  and  the  remaining  area  is  open  water.  Figure 
5-6  demonstrates  the  relative  percentages  of  these  zones  in  the  water 
study  area  of  Wenham.    Table  5-10  summarizes  allowed  and  special 
permit  uses  in  the  zones  and  notes  the  potential  water  supply  impacts 
for  each. 


Table  5-9 

Wenham  Zoning  in  the  Water  Study  Area 


Area  in 

Percent  of 

Minimun 

District 

Aquifer 

Aquifer  Area 

Lot  Size 

Residential 

3,370 

95.9% 

40,000 

Business 

4 

O.IX 

40,000 

Water 

141 

4.0% 

Total 

3,515 

100. OX 
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Figure  5-6 
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Table  5-10 

Wenham  Zoning  Analysis  -  Water  Supply  Impacts 


Zoning 
District 

Residential 


Business 


Floodplain 


Permitted 
Uses 

Residence, 
Education , 
Rel igious , 
Agriculture, 
Horticulture, 
Floriculture, 
Roadside  stands, 
Mobil  homes*. 
Travel  trailers*. 
Campers*,  Swimming 
pools* 


All  residential 
uses  plus  Retail , 
Wholesale,  Service 
establ ishments, 
Offices,  Banks, 
Restaurants , 
Utilities 

Agriculture, 
Horticulture, 
Floriculture, 
Roadside  stands, 
Woodland, 
Grassland, 
Wetland,  Outdoor 
recreational , 
Buildings*,  Sheds* 


Special 
Permit  Uses 

Cemeteries , 
Greenhouses , 
Nurseries , 
Hospitals, 
Sanitoriums , 
Convalescent 
homes.  Elderly 
housing.  Two 
family 
apartments , 
Offices,  Home 
manufacture. 
Social ,  Civic  and 
church  function 
booths.  Day  care, 
Municipal 
buildings.  Parks, 
playgrounds. 
Summer  camps. 
Scientific  uses 

Municipal  use. 
Newspapers,  Job 
printing.  Filling 
stations.  Repair 
garages 


Potential 
Impacts 

Septic  systems, 
Underground  fuel , 
Pesticides,  Salt, 
Fertilizers, 
Urban  runoff. 
Household 
hazardous  wastes 


Septic  systems. 
Underground  fuel , 
Pesticides , 
Fertil izers , 
Hazardous  wastes. 
Urban  runoff. 
Salt 

Pesticides, 
Fertil izers 


*  Accessory  Uses  Only. 


Wenham  Residential  District 

The  residential  district,  comprising  approximately  96%  of  ;ne  water 
study  area,  permits  family  dwellings,  educational  religious, 
agricultural,  horticultural,  f loricultural  uses  and  road  side 
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stands.    Uses  allowed  by  special  pennit  are  cemeteries,  greenhouses 
and  nurseries,  hospitals,  sanitoriums,  convalescent  homes  and  elderly 
housing,  two  family  housing,  professional  offices,  home 
manufacturing,  social  civic  and  church  function  booths,  day  care, 
municipal  buildings,  parks,  playgrounds,  summer  camps  and  scientific 
uses.    The  minimum  area  for  lots  in  the  residential  district  are 
40,000  square  feet. 

Wenham  Business  District 


Business  District  uses  permitted  in  Wenham  include  those  uses 
permitted  under  residential  zoning  plus  retail/wholesale  stores, 
service  establishments,  offices  or  banks,  restaurants,  and  telephone, 
telegraph  and  electrical  utilities.    By  special  permit,  municipal 
uses,  newspaper  and  job  printing,  and  filling  stations  and  repair 
garages  are  also  allowed.    The  minimum  area  requirements  for  business 
zoned  lots  is  40,000  square  feet. 

Wenham  Floodplain  and  Wetlands  Districts 

Wenham  Floodplain  District  includes  all  areas  of  the  town  below  an 
elevation  of  forty  feet,  not  occupied  by  buildings  as  of  March, 
1970.    These  and  additional  areas  are  delineated  on  the  Floodplain 
Zoning  Map  on  file  with  the  Planning  Board.    No  buildings  shall  be 
erected,  altered  or  used  in  this  district  unless  for  purposes  related 
to  woodland,  grassland,  wetlands,  agricultural,  horticultural  or 
outdoor  recreational  use  of  land  or  water.    No  sustained  human 
occupancy  is  permitted  in  this  district. 

The  Wetlands  District  is  delineated  on  a  map  entitled  "Wetlands 
Study,  Wenham,  Massachusetts,"  November,  1975.    Activities  in  this 
district  are  controlled  by  the  State  Wetlands  Protection  Act. 

Wenham  Water  Resources  Protection  Bylaw 

The  purpose  of  the  by-law  is  to  protect  the  water  resources, 
wetlands,  and  adjoining  areas  in  Wenham  by  prior  review  and  control 
of  activities  deemed  by  the  Conservation  Commission  likely  to  have  a 
significant  or  cumulatively  detrimental  effect  upon  public  or  private 
water  supply,  groundwater,  fisheries,  wildlife,  wildlife  habitat, 
recreation,  and  aesthetics,  and  the  prevention  and  control  of 
flooding,  erosion,  sedimentation,  storm  damage,  or  pollution.  The 
by-law  complements  the  state  Wetlands  Protection  Act,  but  differs 
from  the  Act  by:    placing  isolated  and  seasonal  wetlands  under  the 
town's  jurisdiction;  allowing  other  town  boards  to  conment  on 
proposed  activities;  and,  establishing  a  schedule  of  fees  for  permits 
to  alter  protected  areas. 

Wenham  Subdivision  Regulations 

Under  Wenham' s  Subdivision  Regulations,  all  Definitive  Plans  must  be 
approved  by  the  Planning  Board,  which  relies  on  the  Board  of  Health, 
the  Conservation  Conmission,  the  Superintendent  of  Streets,  the 
Police  Department,  the  Fire  Engineers,  the  Water  Board  and  other 
appropriate  town  agencies  for  comment.    Subdivisions  are  limited  to 
one  unit  per  40,000  square  feet  of  land  exclusive  of  flood  plain  or 
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wetlands  or  as  set  forth  under  open  Space  Residential  Developments 
(OSRD).    Open  Space  Residential  Developments  are  permitted  if  the 
tract  of  land  to  be  developed  contains  not  less  than  fifteen  (15) 
acres  exclusive  of  flood  plain  and  wetlands.    Under  the  standards  set 
for  OSRD  subdivisions,  35%  of  the  buildable  land  area  is  to  remain  as 
open  space  with  limited  easement  for  public  access.    The  permanent 
open  space  areas  must  be  conveyed  to:    (a)  the  Town  of  Wenham,  (b)  a 
non-profit  conservation  or  preservation  trust  or  association  or, 
(c)  a  corporation  or  trust  comprising  a  home  association  whose 
members  include  owners  of  all  lots  contained  in  the  tract  and  under 
restrictions  which  provide  that  the  open  space  shall  be  kept  in  an 
open  or  natural  state.    However,  the  subdivision  regulations  do  not 
specifically  address  potential  impacts  on  groundwater  resources. 


NORTH  SHORE  SUMMARY 

A  comparison  of  zoning  districts  for  the  North  Shore  study  area  is 
shown  in  Figure  5-7. 


Table  5-11 
North  Shore  Zoning  Comparisons 

Mixed 


Community 

Rl 

R2 

R3 

Com. 

Ind. 

Use 

Water 

Total 

Beverly 

980 

402 

89 

6 

195 

0 

80 

1752 

Essex 

0 

0 

0 

0 

0 

2580 

110 

2690 

Hamilton 

1434 

583 

1305 

0 

0 

0 

157 

3479 

Manchester 

1046 

838 

0 

884 

0 

41 

0 

2809 

Wenham 

0 

3370 

0 

4 

0 

0 

141 

3515 

Danvers 

169 

0 

0 

0 

0 

0 

256 

425 

Gloucester 

182 

0 

0 

0 

78 

0 

0 

260 

Topsf ield 

0 

0 

119 

0 

0 

0 

0 

119 

Total 

3811 

5193 

1513 

894 

273 

2621 

744 

15049 

Percent 

25% 

35X 

10% 

6X 

2% 

17% 

5% 

100% 
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Figure  5-7 
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Table  5-12 

North  Shore  Zoning  Comparison  by  Town  and  Source 


Mixed 


Conmuni  ty 

Rl 

R2 

R3 

Com. 

Ind. 

Use 

Water 

Total 

Beverly 

Essex  River 

0 

89 

0 

0 

0 

0 

0 

89 

Wenham  Lake 

43 

260 

0 

6 

158 

0 

80 

547 

Longham  Res. 

937 

53 

89 

0 

37 

0 

0 

1116 

Round  Pond 

0 

81 

_0 

0 

 0 

0 

_0 

 81 

Total  * 

980 

402 

89 

6 

195 

0 

80 

1752 

Essex 

Essex  River 

0 

0 

0 

0 

0 

1831 

110 

1941 

Gravelly  Pond 

0 

0 

0 

0 

0 

10 

0 

10 

Sawmill  Brook 

0 

0 

0 

0 

0 

749 

0 

749 

Total  * 

0 

0 

0 

0 

0 

2580 

110 

2690 

Hamilton 

Wenham  Swamp 

1023 

140 

358 

0 

0 

0 

0 

1521 

Longham  Res. 

0 

0 

241 

0 

0 

0 

0 

241 

Round  Pond 

0 

0 

103 

0 

0 

0 

28 

131 

Essex  River 

197 

355 

608 

0 

0 

0 

157 

1317 

Gravelly  Pond 

0 

0 

186 

0 

0 

0 

50 

236 

Hamilton  East 

403 

316 

424 

0 

0 

0 

78 

1221 

Total  * 

1434 

583 

1305 

0 

0 

0 

157 

3479 

Manchester 

Essex  River 

0 

350 

0 

275 

0 

0 

0 

625 

Gravelly  Pond 

0 

33 

0 

147 

0 

0 

0 

180 

Sawmill  Brook 

1046 

488 

0 

609 

0 

41 

0 

2184 

Round  Pond 

 p 

308 

0 

100 

0 

0 

0 

408 

Total  * 

1046 

838 

0 

884 

0 

41 

0 

2809 

Wenham 

Wenham  Lake 

0 

896 

0 

0 

0 

0 

119 

1015 

Wenham  Swamp 

0 

1809 

0 

4 

0 

0 

0 

1813 

Longham  Res. 

0 

810 

0 

0 

0 

0 

22 

832 

Round  Pond 

0 

293 

0 

0 

0 

0 

0 

293 

Essex  River 

0 

311 

0 

0 

0 

0 

0 

311 

Total  * 

0 

3370 

0 

4 

0 

0 

141 

3515 
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Table  5-12  continued  ... 
Danvers 


Putnamville  R.  169 

0 

0 

0 

0 

0 

256 

425 

Topsf ield 

Putnamville  R.  0 

0 

119 

0 

0 

0 

0 

119 

Gloucester 

Sawnill  Brook  182 

0 

0 

0 

78 

0 

0 

*  Totals  do  not  include  any  overlaps  of  watersheds  and  aquifers 

• 

Table  5-13 

Zoning  by  Water  Source 

Mixed 

Coninunity  Rl 

R2 

R3 

Com. 

Ind. 

Use 

Water 

Essex  River  Subbasin 

Beverly  0 

89 

0 

0 

0 

0 

0 

AO 

Essex  0 

0 

0 

0 

0 

1831 

110 

1941 

Hamilton  197 

355 

608 

0 

0 

0 

157 

1317 

Manchester  0 

350 

0 

275 

0 

0 

0 

625 

Wenham   0 

311 

0 

0 

0 

 p 

0 

Oil 

Total  197 

1105 

608 

275 

0 

1831 

267 

4283 

Gravelly  Pond  Reservoir 

Essex  0 

0 

0 

0 

0 

10 

0 

10 

Hamilton  0 

0 

186 

0 

0 

0 

50 

236 

Manchester  0 

33 

0 

147 

0 

0 

0 

180 

Total  0 

33 

186 

147 

0 

10 

50 

Hamilton  East  aquifer 

Hamilton  403 

316 

424 

0 

0. 

0 

78 

1221 

Total  403 

316 

424 

0 

0 

0 

78 

1221 
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Table  5-13  continued  ... 
Wenhatn  Swamp  Aquifer 


Hamilton  1023 

140 

358 

0 

0 

0 

0 

1521 

Uenham  o 

1809 

0 

4 

0 

0 

0 

1813 

Total  1023 

1949 

358 

4 

0 

0 

0 

3334 

Longham  Reservoir 

Beverly  937 

53 

89 

0 

37 

0 

0 

1116 

Hamilton  0 

0 

241 

0 

0 

0 

0 

241 

Upnham  Q 

810 

0 

0 

0 

0 

22 

832 

Total  937 

863 

330 

0 

37 

0 

22 

2189 

Putnamville  Reservoir 

Danvers  169 

0 

0 

0 

0 

0 

256 

425 

Topsfield  0 

0 

119 

0 

0 

0 

0 

119 

Total  169 

0 

119 

0 

0 

0 

256 

544 

Round  Pond  Reservoir 

Beverly  0 

81 

0 

0 

0 

0 

0 

81 

Hamilton  0 

0 

103 

0 

0 

0 

28 

131 

Manchester  0 

308 

0 

100 

0 

0 

0 

408 

Uenham  0 

293 

0 

0 

0 

0 

0 

293 

Total  0 

682 

103 

100 

0 

0 

28 

913 

Sawnill  Brook  Watershed 

Essex  0 

0 

0 

0 

0 

749 

0 

749 

Manchester  1046 

488 

0 

609 

0 

41 

0 

2184 

Gloucester  182 

0 

0 

0 

78 

0 

0 

260 

Total  1228 

488 

0 

609 

78 

790 

0 

3193 

Uenham  Lake  Watershed 

Beverly  43 

260 

0 

6 

158 

0 

80 

547 

Wenham  0 

896 

0 

0 

0 

0 

119 

1015 

Total  43 

1156 

0 

6 

158 

0 

199 

1562 
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CHAPTER  6 
FINDINGS  AND  RECOMMENDATIONS 


The  previous  chapters  of  this  study  have  examined  current  and 
potential  land  uses  in  the  North  Shore  Water  Resource  Study 
communities  and  the  federal,  state  and  local  regulations  to  control 
such  uses.    Through  such  an  analysis,  areas  of  concern  were 
identified  for  each  community  where  drinking  water  supplies  may  be  in 
jeopardy  of  contamination.    In  this  chapter,  methods  to  safeguard 
water  quality  for  the  future  through  overlay  districts  or  more 
comprehensive  bylaws  and  regulations  are  presented.  Implementation 
of  one  or  more  of  these  methods  by  each  of  the  study  communities  may 
help  to  secure  ample  and  safe  drinking  water  supplies  for  each 
community  and  the  region  as  a  whole.    Existing  state  and  federal 
regulations  are  compared  to  the  potential  controls  communities  can 
implement  in  Figure  6-1. 


AREAS  OF  CONCERN 
UNDERGROUND  STORAGE  TANKS 
Findings 

State  and  federal  regulations  require  some  tanks  storing  flammable 
liquids  or  compounds  be  registered  with  the  local  fire  department  and 
that  periodic  tests  are  conducted  on  tanks  and  pipings  to  assure 
their  integrity  before  licenses  are  renewed.    Storage  facilities 
exempted  from  regulation  are  farm  or  residential  tanks  of  1,100 
gallons  capacity  or  less  used  for  storing  motor  fuel  for 
noncommercial  purposes  and  tanks  used  for  storing  heating  oil  for 
consumptive  uses  on  the  premises  where  stored.    Most  communities  keep 
some  records  of  underground  fuel  storage,  mostly  limited  to 
commercial  storage  of  gas  and  diesel  and  oil  burner  permits.    None  of 
the  conmunities  maintains  records  on  underground  storage  of  hazardous 
materials.    Although  local  protection  measures  may  place  a  greater 
demand  on  local  government,  they  are  far  less  expensive  than  cleaning 
up  or  finding  alternate  water  sources  once  municipal  supplies  become 
contaminated  with  fuels  or  hazardous  materials  which  leak  from 
underground  tanks. 

Recommendations 

The  cooinunities  should  start  with  a  comprehensive  underground  storage 
facility  registration  program.    All  tanks,  regardless  of  size  or 
content  (including  tanks  containing  hazardous  wastes  and  chemicals) 
should  be  registered.    As  most  communities  have  oil  burner  permits 
and  licenses  maintained  by  the  fire  departments,  it  would  be 
reasonable  to  keep  the  coordination  of  these  records  in  that  office. 
Abandoned  tanks  should  be  removed  or  filled  with  an  inert  material 
according  to  527  CMR  10.12(2). 

Zoning  Bylaws.    It  is  recommended  that  communities  amend  their 
zoning  bylaws  to  include  a  water  resources  overlay  protection 


**  6-1  ** 


Figure  6-1. 

POTENTIAL  IMPACTS  AND  MANAGEMENT  TECHNIQUES 
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REGULATIONS 
FEDERAL 

ResouEC*  Conservation  i  Recovery  Act  (RCRA) 
Federal  Safe  Drinking  Water  Act 

Superfund  Anendmenti  k  Reauthorization  Act  (SARA) 
STATE 

Fire  Prevention  Regulations 
DEQB  Solid  Waste  Regulations 
Hazardous  Waste  Hanagenent  Act 
Pesticide  Control  Act 
Groundwater  Discharge  Regulations 
NPDES  Surface  Water  Discharge  Permits 
State  Bnvironaental  Code  (Title  5) 
Landfill  Regulations 

LOCAL 

Water  Resources  Protection  Overlay  District 
Board  of  Health  -  Title  S  Supplanents 
Wetlands  Protection  District 
Underground  Storage  Tank  Bylaw/Regulations 
Earth  Raaoval  Regulations 
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district  which  prohibits  new  underground  fuel  storage  tanks  in 
aquifer  and  watershed  areas  which  are  exempted  by  the  state 
regulations.    These  include  fuel  oil  tanks  used  for  area  heating 
on  premises  and  residential  or  farm  tanks  for  motor  fuel  storage 
less  than  1,100  gallons.    In  the  alternative,  these  requirements 
may  also  be  adopted  as  part  of  a  general  bylaw  on  underground 
storage  tanks. 

General  Bylaws/City  Ordinances.    Communities  should  adopt  a 
general  bylaw  or  city  ordinance  which  would  apply  to  all  existing 
tanks  throughout  the  community  (including  tanks  not  regulated 
under  state  or  federal  law).    This  bylaw  should: 

0      require  registration  of  all  tanks; 

0      set  specific  tightness  testing  schedules  for  tanks  exempted 

by  CMR  9.00;  and 
0      require  tanks  over  twenty  years  of  age  to  be  removed  from 

service  unless  an  approved  monitoring  system  is  installed 

and  maintained  (see  Appendix  C3  for  examples  of  the  above 

bylaw  sections) . 

These  measures  can  be  phased  in  over  time,  beginning  with 
registration  the  first  year  and  increasing  the  level  of 
regulation  in  later  years  to  include  tightness  testing  and  old 
tank  removal . 

Regulation  of  this  bylaw  can  be  the  responsibility  of  the  Board 
of  Health,  Board  of  Selectmen,  City  Council  or  the  Fire  Chief. 

It  is  also  recommended  that  copies  of  all  permit  applications  be 
reviewed  and  commented  on  by  the  Fire  Department,  Board  of 
Health,  Conservation  Comnission  and  Water  Department  with 
recommendations  in  writing  to  the  responsible  board  within  30 
days.    Enforcement  measures,  a  schedule  of  fines  and  registration 
fees  should  also  be  included  in  this  bylaw. 

The  conmunities  should  consider  pooling  their  resources  to 
implement  such  a  bylaw.    For  instance,  personnel  and  equipment 
needed  for  testing,  monitoring  and  enforcement  could  be  shared  by 
the  five  conmunities. 


WASTEWATER 
Findings 

Federal  programs  regulate  wastewater  discharges  to  surface  waters  and 
state  programs  regulate  septic  systems  and  discharges  to 
groundwater.    Local  Boards  of  Health  can  also  adopt  regulations  more 
stringent  than  the  state  regulations  for  septic  systems.  Beverly, 
Essex,  Hamilton  and  Manchester  have  adopted  amendments  to  Title  5  but 
they  are  not  as  comprehensive  as  they  could  be  and  do  not  address 
issues  specific  to  their  water  supplies.    Wenham  has  no  local 
regulations. 
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Recommendations 


Specific  regulations  concerning  the  siting,  design,  and  maintenance 
of  septic  systems  under  Title  5,  and  their  effectiveness,  should  be 
discussed  among  the  conmittee  members  to  determine  those  standards 
that  would  be  most  applicable  to  each  conmunity  for  adoption  under 
the  local  health  regulations.    Below  is  a  list  of  other 
regulations/restrictions  that  should  be  considered  for  adoption. 

General  recoirmendations  include: 

1.  The  conduct  of  a  public  information  program  on  chemical 
septic-tank  cleaners  to  deter  the  use  of  groundwater  polluting 
compounds  such  as  methlene  chloride,  orthodichlorobenzene,  1,1,1, 
trichloroethane,  and  napthlene; 

2.  Implementation  of  a  local  or  regional  septic  system  inspection 
and  maintenance  program  such  as  a  requirement  to  inspect  and  pump 
a  septic  system  prior  to  the  sale/ transfer  of  a  property;  and 

3.  Restrictions  on  the  siting,  use,  and  maintenance  of  wastewater 
package  treatment  plants. 

Specific  additions/changes  to  the  local  board  of  health  regulations 
should  include: 

1.  A  maximum  percolation  rate  of  2  minutes  per  inch  shall  be 
required  to  prevent  the  excessively  rapid  infiltration  of 
leachate  into  the  groundwater.    (Title  5  sets  a  minimum 
percolation  rate,  but  no  maximum.) 

2.  All  septic  systems  and  leaching  fields  shall  be  set  back  a 
minimum  of  150  feet  from  surface  drinking  water  supplies.  (Title 
5  requires  that  septic  systems  have  a  minimum  setback  of  50  feet 
from  surface  water  supplies  and  that  leaching  fields  have  a 
minimum  setback  of  100  feet  from  surface  waters.) 

3.  Dewatered  percolation  tests  will  not  be  accepted  as  a  basis  for 
the  allowable  siting  of  a  septic  system. 

4.  Percolation  tests  during  drought  conditions  will  include  the  use 
of  hydrogeologic  indices  or  soil  profile  analysis  to  determine 
the  high  water  table  in  non-drought  conditions. 

Finally,  Title  5  and  local  supplemental  regulations  should  be 
strictly  enforced  in  the  watershed  and  aquifer  areas  of  the 
communities. 


ROAD  SALT 
Findings 

The  major  source  of  sodium  in  the  environment  comes  from  road  salt 
applications  to  control  ice  and  snow.    Under  the  Safe  Drinking  Water 
Act  (310  CMR  22.06),  the  EPA  has  set  safe  sodium  levels  in  drinking 
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water  below  20  mg/1.    Within  the  North  Shore  study  area,  Beverly  and 

Manchester  were  required  to  notify  customers  of  high  sodium  levels 

during  at  least  one  quarter  in  1983,  1984  or  1985.    Each  town  uses  a 

different  sand  to  salt  application  ratio  and  only  Wenham  has  a 
restricted  use  policy  throughout  their  town.    None  of  the  communities 
has  regulations  controlling  road  salt  usage. 

Recommendations 

About  the  only  way  to  protect  water  supplies  from  sodium 
contamination  is  to  decrease  or  eliminate  sodium  use  in  the  water 
supply  area  and  control  the  storage  of  road  salt.    If  salt  piles  must 
be  located  in  the  water  supply  area,  then  sand  and  salt  piles  should  • 
be  completely  covered,  located  on  impermeable  surfaces,  and  the  sites 
should  be  properly  graded  with  runoff-collection  systems.  Collected 
brine  can  be  recycled.    Loading  areas  should  be  protected  from 
weather  and  sheds  should  be  large  enough  to  allow  loading  of  trucks 
inside  under  cover.    The  state  DPW  has  funds  available  for 
construction  of  salt  sheds  and  containment  areas.    All  conmunities 
with  salt  storage  within  the  water  study  area  have  salt  storage 
facil ities. 

Each  town  should  reassess  their  sand:salt  application  ratio  and 
practices.    Equipment  should  be  tested  and  spreaders  should  be 
calibrated  at  the  start  of  each  season.    Spreaders  should  be  equipped 
with  ground  speed  controllers. 

Communities  should  examine  dump  sites  of  salt  laden  snow  and  locate 
these  outside  water  supply  areas  and  away  from  town  landfills. 

The  communities  should  work  together  to  encourage  the  state  DPW  to 
designate  sections  of  state  roads  through  the  water  study  areas  as 
critical  and  encourage  restricted  salting  practices  on  these  roads. 

In  water  supply  areas  with  heavy  residential  concentrations,  towns 
should  work  to  educate  residents  to  other  forms  of  sodium 
contamination.    Septic  treatments,  water  softners  and  home  use  of 
road  salts  can  all  increase  the  sodium  content  in  public  water 
supplies. 

Communities  could  also  consider  alternatives  to  sodium  chloride  in 
critical  areas  of  the  watershed/ aquifer.    One  of  the  most  viable 
alternatives  is  calcium  magnesium  acetate  (CMA) ,  which  acts  at  about 
the  same  rate  as  sodium  chloride  and  is  as  persistent,  but  CMA  has  no 
potential  for  harming  drinking  water  supplies.    CMA  has  the  added 
benefit  of  being  harmless  to  flora  and  fauna  and  is  beneficial  to 
soils.    CMA  costs  more  per  pound  than  road  salt  but  is 
environmentally  safe  and  has  no  corrosive  effects  (in  fact  it  is  a 
corrosion  inhibitor),  therefore  eliminating  both  the  high  expense  of 
auto/highway  corrosion  repair  and  compensation  for  water  supply 
damage  attributed  to  road  salt  usage. 
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LEACHATE 


Findings 

State  regulations  control  various  aspects  of  new  and  expanded 
landfills  including  control  of  leachate.    Two  of  the  towns,  Essex  and 
Hamilton,  have  local  landfill  bylaws  but  these  do  not  address 
leachate  abatement. 

Reconmendations 

Board  of  health  regulations  should  require  that  all  inactive 
landfills  be  properly  closed  and  capped  with  impervious  materials. 
Requirements  should  outline  the  type  of  cover  to  be  used,  allowed 
permeability  of  the  cover  material,  seeding  of  the  covered  area,  and 
grading  and  slope  of  the  cover  material.    Guidelines  for  collection, 
removal,  and  treatment  of  leachate;  gas  venting,  and  duration  of 
monitoring  should  also  be  included. 

Post-closure  groundwater  and  surface  water  monitoring  and  testing  for 
contaminants  and  other  chemical  parameters  should  be  required  on  a 
regular  basis.    A  suggested  time  frame  would  be  to  require  quarterly 
testing  following  the  first  year  of  closure,  and  semi-annually 
thereafter  for  a  reasonable  period  as  determined  by  the  board  of 
health.    The  conmunities  also  may  want  to  invest  in  hydrogeologic 
studies  to  be  assured  that  leachate  is  not  moving  toward  nearby 
drinking  water  sources. 


HAZARDOUS  WASTE  AND  MATERIALS 
Findings. 

State  and  federal  programs  are  attempting  to  regulate  the  handlers  of 
hazardous  materials  and  the  generators  of  hazardous  wastes.  The 
state  is  also  working  to  extend  programs  to  assist  with  household 
hazardous  waste  concerns. 

Recommendations . 

Zoning  Bylaws.    The  communities  should  adopt  zoning  overlay 
districts  in  the  water  study  area,  which  would  prohibit 
underground  storage  of  hazardous  materials. 

General  Bylaw.    Communities  should  adopt  a  General  Bylaw,  or  if 
the  Board  of  Health  is  the  emergency  coordinator  under  SARA  and 
Right  to  Know,  then  conmunities  should  adopt  a  Board  of  Health 
Regulation,  which  would  require: 

1.  registration  of  all  hazardous  materials  above  a  threshold 
quantity  of  50  gallons  liquid  or  25  lbs.  dry  weight; 

2.  regulation  of  aboveground  storage  facilities; 

3.  regulation  of  underground  storage  facilities; 

4.  siting  specifications;  and 

5.  leak  response  plans. 

A  model  bylaw  and  registration  form  are  attached  in  Appendix  C4. 
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Household  Hazardous  Wastes  Collection  Programs.    Hamilton  and 
Manchester  snouio  continue  with  tneir  household  hazardous  waste 
collection  program  on  at  least  an  annual  basis.    Beverly,  Essex 
and  Wenham  should  develop  such  programs  and  apply  for  funding 
assistance  if  available  from  the  state.    Publicity  for  all 
collections  should  especially  focus  on  aquifer  and  watershed 
protection  districts  and,  where  feasible,  might  include  a  door  to 
door  leaflet  campaign  within  the  water  study  area.    There  should 
also  be  a  public  education  effort  to  discourage  the  improper 
disposal  of  household  hazardous  wastes  and  encourage  the  use  of 
alternative,  environmentally  safe  products.    In  order  to  cut 
costs,  the  five  comnunities  may  also  consider  a  joint  household 
hazardous  waste  collection  program  on  a  semi-annual  basis  in 
the  spring  following  "spring  cleaning  time"  and  in  the  late  fall 
to  collect  leftover  paints  and  fertilizers  from  summer  home 
maintenance. 

The  communities  should  also  consider  a  waste  oil  collection  and 
recycling  program,  which  could  be  operated  in  conjunction  with 
the  household  hazardous  waste  program,  or  with  the  solid  waste 
transfer  station. 


PESTICIDES 
Findings 

Federal  programs  and  state  programs  modeled  after  the  federal 
programs,  regulate  pesticide  use  and  management.    Although  a  number 
of  cities  and  towns  in  Massachusetts  have  adopted  measures  that 
directly  or  indirectly  prohibit  the  use  of  herbicides  for 
right-of-way  vegetation  control,  their  legality  is  in  question.  The 
state  Attorney  General  has  disapproved  local  bylaws  and  ordinances 
where  it  appears  that  there  is  a  preemption  of  FIFRA  or  the  state 
Pesticide  Control  Act.    A  number  of  unresolved  issues  remain 
regarding  this  matter.    The  denial  of  a  bylaw  by  the  Attorney  General 
in  1980  that  was  proposed  by  the  Town  of  Wendell  is  now  being 
litigated.    (Wendell  v.  Bellotti ,  C.A.  No.  15119,  Franklin  Superior 
Court) . 

RecofTinendations 

Given  the  legal  restraints  to  adopting  pesticide  control  regulations 
at  the  local  level,  communities  may  want  to  focus  more  on  monitoring 
the  use  of  pesticides  within  their  jurisdiction.    Groundwater  and 
surface  waters  in  the  vicinity  of  areas  that  are  maintained  through 
the  application  of  pesticides,  such  as  golf  courses  and  other 
recreational  fields  and  rights-of-ways,    should  be  monitored  on  a 
regular  basis  to  ensure  that  these  water  resources  are  not  being 
contaminated.    Conmunities  could  also  demonstrate  the  proper 
application  of  household  pesticides  and  recommend  safer  alternatives 
to  very  toxic  products  as  part  of  a  household  hazardous  waste 
reduction  program. 
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MINING 


Findings 

There  are  no  federal  and  state  controls  of  mining.  Some  local 
controls  exist  but  they  do  not  address  water  quality  ?Sncerns. 

Recanmendations 

The  most  critical  factor  affecting  the  impact  of  excavation  on 
groundwater  is  the  thickness  of  the  earth  materia?"  re?errM?o  as 
overburden  resting  between  the  bottom  of  the  pit  ind  the  Seasonal 
high  water  table.  This  may  affect  the  quality  and  quantity  of  the 
groundwater  other  connunities  in  Massachusetts  haJe  adoptefbylaws 
requiring  between  4  and  30  feet  of  earth  materials  above  the  water 
tab  e,  with  the  majority  in  the  5  to  10  foot  range.  The  TimniZ 
ITtf.lT.li  on  proposed  use  of  the  siti  ifter  exc™at"^ 

be  d«B™tn!!l      '"t°:V  This  measurement  should 

r»rh!i^?     ^  ^^""^'^       observation  of  test  borings  during  one 
recharge  season  --  usually  during  March,  April,  and  May. 

^''"'■'■a'lents  to  control  resultant  impacts  from  the 

be^inc   ded1n'I°?or:f  .';'^'"'«?k''*"*^"^'        compaction  should  also 
oe  included  in  a  local  bylaw.    The  restoration  plan  should  show  the 
f  nal  contours  of  the  site  after  the  completion  of  excavation 
Slopes  should  be  limited  to  at  most,  2:1  (50%).  although  4-?  (■25x1  is 
preferred  and  should  be  required  in  sensitive  areas    Teas  that  have 
at'?«??^t'  5"'/  machinery  should  be  scarified  to  a  depth  of 

at  least  3  feet.  Surface  drainage  should  not  be  altered  --  the  same 
^mTIIH  '^"^  "efore  excavatiorshould  ll^l 

the  site  afterwards.    Topsoil  removed  from  excavated  areas  shou  d  be 

e°re^;  aSlU  ed'^'^hi'^'^f  I  ^^^"^^^  '''''       vegeta??on  sh  Sid 
oe  reestablished.    This  will  facilitate  maximur  recharge  rates. 

In  an  application  for  a  permit  for  earth  removal,  information  on  the 
'.IT'fJT'  °J  «"»"ion  and  the  elevation  of  the  annual  h?gh 
moift„   H  ^  "."f  by  the  test  pits  and  soil  borings 

TZ\nt  ""^  -"-^"^  one  high  water  Lason. 

The  bylaw  could  also  regulate  ancillary  activities   such  as  vehirle 
with  the  mining  operation. 


ZONING 


The  existing  zoning  of  the  Water  Resources  Study  Area  is 
predominantly  residential,  but  there  are  nearly  90O  acres  zoned 
commercial .  300  acres  zoned  industrial  and  2.500  acres  which  have  no 
specific  use  designation,  which  allows  for  a^y  type  of  use 
Together,  these  zoning  districts  represent  25  percent  of  the  water 

Do'ten;5fl  ''f'  ^^e^e  ciistricts.'uses  with    'gni  cant 

potential  water  quality  impacts  are  permitted.    Only  two  of  the 
conmunities  have  adopted  overlay  zoning  to  protect  iater  supplies 
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cJZ"X4  ?JllSws!''"'^'""'  ^'""'"^^        ^«"'™«"d"^o''s  for  each 
0  Beverly 

iii2diin£s.  Beverly's  Watershed  Protection  District  covers  only  a 
portion  of  the  water  study  area  around  Wenham  Lake. 

Recommendations.    The  city  should  extend  the  protection  of  the 
existing  watershed  overlay  district  to  the  remaining  portion  of 
the  Wenham  Lake  Watershed  and  to  the  Longham  Reservoir  Watershed 
in  order  to  protect  Beverly's  water  supplies  directly.  This 
measure  would  reduce  the  threat  of  contamination  of  the  city's 
water  supplies  due  to  incompatable  land  uses  in  the  watershed 
area. 

0  Essex 


Findings.    The  town's  zoning  bylaw  does  not  delineate  separate 
districts  for  various  uses  such  as  residence,  commercial  and 
industry.    Therefore,  any  use  which  conforms  with  zoning 
requirements  may  be  located  anywhere  within  the  town,  including 
the  water  resources  study  area. 

Recommendations.    The  town  should  amend  its  zoning  bylaw  by 
adding  a  water  resources  protection  overlay  district.  The 
boundaries  of  the  overlay  district  should  include  the  areas  of 
contribution  (DEQE  Zone  II)  related  to  the  town's  wells,  as 
determined  by  hydrogeologic  studies.    The  district  would  classify 
land  uses  as  either  permitted,  special  permit,  or  prohibited,  as 
set  out  in  the  model  bylaw  in  Appendix  CI. 

D  Hamilton 

Findings.    The  town  has  adopted  a  Groundwater  Protection  District 
which  covers  the  two  aquifer  areas  but  does  not  include  portions 
of  the  watershed  areas  of  Round  Pond,  Gravelly  Pond,  Longham 
Reservoir,  and  Chebacco  Lake.    Further,  the  district's 
regulations  do  not  include  a  full  range  of  permitted  uses  for  the 
District. 

Reconmendations.    The  existing  Groundwater  protection  Overlay 
District  should  be  amended  to  include  a  more  comprehensive  set  of 
use  regulations.    These  should  provide  for  uses  which  are 
permitted,  allowed  by  special  permit,  and  prohibited,  according 
to  the  degree  of  threat  to  water  supplies.    Recommended  use 
regulations  are  included  in  the  model  bylaw  in  Appendix  CI.  The 
boundaries  of  the  district  should  also  be  expanded  to  cover  the 
watershed  areas  of  Round  Pond,  Gravelly  Pond,  Longham  Reservoir, 
and  Chebacco  Lake. 

)  Manchester 

Findings.    The  water  study  area  of  Manchester  contains  six 
differently  zoned  areas,  including  an  industrial  and  a  commercial 
district. 
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Reconmendations .    The  town  should  amend  its  zoning  bylaw  by 
adding  a  water  resources  protection  overlay  district.  The 
boundaries  of  the  overlay  district  should  include  the  areas  of 
contribution  (DEQE  Zone  II)  related  to  the  town's  wells,  as 
determined  by  hydrogeologic  studies,    the  protection  district 
should  also  include  the  portions  of  the  Round  Pond  and  Gravelly 
Pond  watersheds  in  manchester.    The  district  would  classify  land 
uses  as  either  permitted,  special  permit,  or  prohibited,  as  set 
out  in  the  model  bylaw  in  Appendix  CI. 

0  Wenham 

Findings.    Wenham  has  a  defined  water  resources  study  area  but 
does  not  have  a  water  resources  overlay  protection  district. 

Recommendations .    The  town  should  adopt  a  water  resources  overlay 
protection  district  as  an  amendment  to  the  zoning  bylaw.  The 
boundaries  of  the  district  should  include  the  aquifer  areas 
delineated  by  hydrogeologic  studies  as  well  as  the  watershed 
areas  of  Wenham  lake,  Round  Pond,  and  Longham  Reservoir.  The 
bylaw  would  classify  all  uses  as  permitted,  special  permit,  or 
prohibited  according  to  the  degree  of  threat  to  water  quality. 
Recommended  use  regulations  are  included  in  the  model  bylaw  in 
Appendix  CI. 

0     Danvers/Topsf ield 

The  watershed  of  Putnamville  Reservoir,  which  supplies  water  to 
the  Salem  and  Beverly  Water  Supply  Board,  is  entirely  within 
Danvers  and  Topsfield.    The  zoning  of  the  544  acre  watershed  is 
residential,  with  no  overlay  protection.    The  Interconinunity 
Water  Resources  Committee  should  explore  the  possibility  of 
securing  the  cooperation  of  Danvers  and  Topsfield  to  apply 
overlay  protection  zoning  to  these  areas,  and  to  notify  the 
Committee  of  significant  development  proposals  there. 


SUBDIVISION  REGULATIONS 

Findings.    Subdivision  regulations  for  the  North  Shore  communities 
contain  provisions  for  the  regulation  of  surface  drainage  and  runoff, 
but  there  are  no  provisions  which  directly  take  groundwater  into 
consideration. 

Reconmendations.    The  planning  boards  should  amend  the  subdivision 
regulations  by  adding  a  provision  which  allows  the  boards  to  require 
information  on  groundwater  resources,  impacts,  and  mitigation 
measures.    This  provision  would  be  optional  and  applied  in 
appropriate  cases  at  the  discretion  of  the  planning  boards.  It 
should  allow  the  boards  to  require  such  information  as  water  table 
elevations,  direction  of  groundwater  flow,  nutrient  loading,  and 
impacts  on  aquifers  or  recharge  areas  for  public  or  private  water 
supplies.    Mitigation  measures  to  be  analyzed  may  include  open  and 
closed  drainage  systems,  oil  and  grease  separators,  and  detention 
basins  for  contaminant  removal. 


**  6-10  ** 


The  amendment  should  allow  the  boards  to  require  appropriate 
mitigation  measures  to  protect  groundwater  quality  and  quantity. 

A  model  subdivision  regulation  amendment  is  included  in  Appendix  C2. 


REGIONAL  COORDINATION 

findings.    The  Intercommunity  Water  Resources  Committee  has  made 

significant  progress  in  initiating  a  regional  approach  to  water 
i  resources  protection.    As  this  study  has  shown,  the  majority  of  the 
1  water  resources  are  " intercoirmunity"  in  their  locations  or  patterns 
j  of  use.    Long-term  coordinated  management  and  protection  of  these 

resources  is  necessary  to  ensure  quality  drinking  water  in  the 

future. 

Recommendations.    In  order  to  strengthen  the  Intercommunity  Water 
Resources  Conmittee,  it  is  reconmended  that  the  conmunities  adopt  a 
Memorandum  of  Understanding  (MOU)  to  define  the  Committee's 
responsibilities  and  formalize  its  role  in  coordinating  the 
management  and  protection  of  the  region's  water  resources.    The  MOU 
would  help  to  ensure  long  term  continuity  in  the  efforts  of  the  five 
communities  to  coordinate  their  water  management  activities,  and  give 
the  Conmittee  a  well  defined  role  as  an  advisor  to  the  chief  elected 
officials  of  the  conmunities.    A  model  MOU  is  included  in  Appendix  E. 
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APPENDICES 


I 


APPENDIX  A 
Underground  Fuel  Oil  Storage  Tanks 


Tank  Size 

Name,  Address  (gallons)       Tank  Type 


Beverly  Fuel  Oil  Storage  Permits  In  Water  Study  Area 

Star  Market,  69  Dodge  Street  5,000  Steel 

Zayre,  71  Dodge  Street  5,000  Fiberglass 

,  35  Arlington  Ave.  ?  ? 

,  38  Arlington  Ave.  500  ? 

Bev.  Salem  Water  Supply  Brd,  Arlington  1,000  ? 

Sabatini  and  Sons,  600  Cabot  Street  1,000  ? 

I.F.  Gould,  621  Cabot  Street  1,550  Steel 

Brown  School  (Bass  River  Condos)  4,000  Steel 
30  Conant  Street 

2nd  Congregational  Church,  35  Conant  Street  2,000  Steel 

Carlson  Assoc.,  107  Dodge  Street  1,000  Steel 

David  Sabatini,  299  Dodge  Street  1,000  Steel 

Donald  Mitchell,  2  Enon  Street  500  Steel 

Gibbs  Oil  Div.  of  BP,  38  Enon  Street  500  Steel 

Sun  Oil  Co.,  44  Enon  Street  550  Steel 

Gibbs  Oil  Co.  Station,  74  Enon  Street  500  Steel 
Hillsmor  Construction  Co. 

1  Fieldstone  Lane  500  Steel 

2  Fieldstone  Lane  500  Steel 

3  Fieldstone  Lane  500  Steel 

4  Fieldstone  Lane  500  Steel 

5  Fieldstone  Lane  500  Steel 

6  Fieldstone  Lane  500  Steel 

7  Fieldstone  Lane  500  Steel 

8  Fieldstone  Lane  500  Steel 

9  Fieldstone  Lane  500  Steel 

10  Fieldstone  Lane  500  Steel 

11  Fieldstone  Lane  500  Steel 
Lawrence  Cann,  20  Frankwood  Avenue  500  Steel 
Parkwood  Construction  Co. 

I  Gateway  Lane  500  Steel 
4  Gateway  Lane  500  Steel 

6  Gateway  Lane  500  Steel 

7  Gateway  Lane  500  Steel 

8  Gateway  Lane  500  Steel 

9  Gateway  Lane  500  Steel 

10  Gateway  Lane  500  Steel 

II  Gateway  Lane  500  Steel 
13  Gateway  Lane  500  Steel 
16  Gateway  Lane  500  Steel 
18  Gateway  Lane  500  Steel 

24  Gateway  Lane  500  Steel 

25  Gateway  Lane  500  Steel 
Beverly  Farms  School,  66  Haskell  Avenue  5,000  Steel 
Paul  Weir,  30  Hathaway  2,000  Steel 
/^brefi,  7  Hickory  Lane  1,000  Steel 
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Parkwood  Construction 
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Dr.  Ralph  Stone,  15  Lakeview  Ave. 

1,000 

Steel 

Boyd  Roberts 

45  Neptune  Street 

1,000 

Steel 

49  Neptune  Street 

500 

Steel 

Hi  Du  Way  Greenhouse,  45  Neptune  St. 

500 

Steel 

Hanmond,  Neptune  Street 

550 

Steel 

Phillip  Carlman,  21  Neptune  Street 

1,000 

Steel 
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Edward  Winslow,  6  Neptune  Street  1,000  Steel 

Quellette,  Neptune  Street  500  Steel 

Anchorage  North,  7  Pershing  Ave.  500  Steel 

500  Steel 

Thomas  Wigglesworth ,  Preston  Place  2,000  Steel 

Salem  Water  Board,  Salem  Road  2,000  Steel 

Arpin  Circle  Inc.,  5  Scenna  Road  275  Steel 

James  Cooper,  3  Scenna  Road  275  Steel 

Warren  Bennett,  Jr.,  4  Thaxton  Road  2,000  Steel 

Colunbo  DiStefano,  9  Wedgemere  Road  275  Steel 

Joseph  Castilluci,  7  Wedgemere  Road  275  Steel 

Gunard  Manufacturing  Co.,  Beverly  Airport     1,000  ? 

1,000 

500  ? 

500  ? 

GTE,  Beverly  Airport  2,000  ? 

5,000  ? 

North  Atlantic  Air,  Inc.  Beverly  Airport      2,000  ? 


Hamilton  Fuel  Oil  Storage  Permits  In  Water  Study  Area 

Cutler  School,  Asbury  Street  ?  ? 

Paul  Fasciano,  530  Essex  ?  ? 

Laurence  Gal  ante,  430  Chebacco  2,000  Steel 

2,000  Steel 

2,000  ? 

Ham  Junior  High,  Union  Street  8,000  ? 

8,000  Steel 

P.B.  Johnson,  453  Essex  1,000  ? 

Michael  Talbot,  359  Forest  Street  500  Steel 

Timpson,  Partrigeberry  2,000  Steel 

David  &  Sandra  Tonneson,  Lot  4,  Woodbury      1,000  Steel 

William  Towne,  313  Essex  Street  550  Steel 

Welch  &  Lamson,  305  Willow  20,000  Fiberglass 

20,000  Fiberglass 

Bruce  Young,  Old  Cart  Road  1,000  Steel 


Manchester  Fuel  Oil  Storage  Permits  In  Water  Study  Area 

Axel  Magneson  Inc.  Greenhouse,  33  Vine  St.  2,500  Steel 

Butler  Oil,  43  Pleasant  Street  1,600  Steel 

Country  Traditions  Furniture,  66  Simmer  St.  3,000  Steel 

(this  building  is  being  converted  to 

low  and  moderate  income  housing) 

Eleanor  Hoare,  119  Pleasant  Street  500  Steel 

Richard  Lations,  24  Loading  Place  Road  500  Steel 

Harry  Lattanzi ,  19  Forest  Lane  500  Steel 

Mrs.  Dean  Lynch,  Corner  Lincoln  &  School  1,000  Steel 

Manchester  High  School,  Lincoln  Street  12,000  Steel 

Manchester  Fire  Department,  12  School  St.  2,000  Steel 

Memorial  Elementary  School,  Lincoln  St.  10,000  Steel 
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Development  on  Moses  Hill  Road 

500 

Steel 

(tanks  registered  under  developer  and 

500 

Steel 

not  by  current  resident) 

500 

Steel 

500 

Steel 

500 

Steel 

New  England  Telephone,  52  Summer  Street 

1 ,000 

Steel 

1 ,000 

Steel 

Greg  Nicnois,  4b  rorest  street 

bOO 

stee  1 

Phillip  Parsons,  120  School 
Sacred  Heart  School ,  62  School 

500 

Steel 

6,200 

Steel 

Bradford  Silsby,  26  Loading  Place  Road 

500 

Steel 

Adam  Stasiak,  3  Pulaski  Drive 

550 

Steel 

Benjamin  Stasiak,  9  Pulaski  Drive 

1,500 

Steel 

Unknown,  73  Pleasant  Street 

550 

Steel 

Unknown,  73  Pleasant  Street 

550 

Steel 

Peter  Ward,  173  School 

500 

Steel 

Wenham  Fuel  Oil  Storage  Permits  In  Water  Study  Area 


1  Romona  Way 

1,000 

Steel 

11  Woodside  Lane 

2,000 

Steel 

15  William  Fairfield 

Drive 

2,000 

Steel 

18  Kimball  Avenue 

? 

Steel 

255  Grapevine  Road 

8,000 

Steel 

10,000 

Steel 

26  Monument  Street 

? 

Steel 

272  Grapevine  Road 

1,000 

Steel 

300  Main  Street 

1,000 

Steel 

38  William  Fairfield 

Drive 

1,000 

Steel 

50  Monument  Street 

2,000 

Steel 

67  Dodges  Row 

2,000 

Steel 

Dane' s  Way 

1,000 

Steel 

Middle  School 

? 

APPENDIX  B 
RCRA  Waste  Codes 


The  Resource  Conservation  and  Recovery  Act  (RCRA)  requires  EPA  to 
identify  hazardous  wastes  that  pose  a  hazard  to  hiinan  health  and  the 
environment,  if  improperly  managed,  and  to  regulate  these  wastes  by 
licensing  generators  and  handlers  of  these  materials.    The  Agency  has 
established  regulatory  levels  of  hazardous  wastes  based  on  their 
potential  to  contaminate  drinking  water  wells  if  the  wastes  are 
released  into  the  environment.    Chemicals  generated  or  handled  in  the 
North  Shore  Water  Study  area  are  listed  below. 


CODE  DESCRIPTION 

DOOl        A  solid  waste  that  exhibits  the  characteristics  of 

ignitability,  but  is  not  listed  as  a  hazardous  waste  below. 

D002       A  solid  waste  that  exhibits  the  characteristics  of 

corrosivity,  but  is  not  listed  as  a  hazardous  waste  below. 

0003  A  solid  waste  that  exhibits  the  characteristics  of 
reactivity,  but  is  not  listed  as  a  hazardous  waste  below. 

0004  Arsenic 
D008  Lead 


FOOl        The  following  spent  halogenated  solvents  used  in 

degreasing:    Tetrachlorethylene,  trichloroethylene, 
methylene  chloride,  1 ,1 ,1-trichloroethane,  carbon 
'       tetrachloride,  and  chlorinated  fluorocarbons,  all  spent 
solvent  mixtures/blends  used  in  degreasing  containing, 
before  use,  a  total  of  ten  percent  or  more  (by  volime)  of 
one  or  more  of  the  above  halogenated  solvents  or  those 
solvents  listed  in  F002,  F004,  F005;  and  still  bottoms  from 
the  recovery  of  these  spent  solvents  and  spent  solvent 
mixtures. 

F002       The  following  spent  halogenated  solvents: 

Tetrachloroethylene,  methylene  chloride,  trichloroethylene, 

1.1.1-  trichloroethane,  chlorobenzene,  1,1,2-trichloro- 

1 .2.2-  trifluoroethane,  ortho-dichlorobezene, 
trichlorofluoromethane,  and  1,1,2-trichloroethane;  all  spent 
solvent  mixtures/blends  containing,  before  use,  a  total  of 
ten  percent  or  more  (by  volune)  of  one  or  more  of  the  above 
halogenated  solvents  or  those  listed  in  FOOl,  F004,  or  F005; 
and  still  bottoms  from  the  recovery  of  these  spent  solvents 
and  spent  solvent  mixtures. 

F003       The  following  spent  non- halogenated  solvents:  Xylene, 

acetone,  ethyl  acetate,  ethyl  benzene,  ethyl  ether,  methyl 
isobutyl  ketone,  n-butyl  alcohol,  cyclohexanone,  and 
methanol;  all  spent  solvent  mixtures/blends  containing 
before  use,  one  or  more  of  the  above  non- halogenated 
solvents,  and,  a  total  of  ten  percent  or  more  (by  volune)  of 
one  or  more  of  those  solvents  listed  in  FOOl,  F002,  F004, 
and  F005;  and  still  bottoms  from  the  recovery  of  these  spent 
solvents  and  spent  solvent  mixtures. 
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CODES  DESCRIPTION 

F005        The  following  spent  non-halogenated  solvents:  Toluene, 

methyl  ethyl  ketone,  carbon  disulfide,  isobutanol,  pyidine, 
benzene,  2-ethoxyethanol ,  and  2-nitropropane;  all  spent 
solvent  mixtures/blends  containing,  before  use,  a  total  of 
ten  percent  or  more  (by  voljne)  of  one  or  more  of  the  above 
non-halogenated  solvents  or  those  solvents  listed  in  FOOl, 
F002,  or  F004;  and  still  bottoms  from  the  recovery  of  these 
spent  solvents  and  spent  solvent  mixtures. 

F006        Wastewater  treatment  sludges  from  electroplating  operations 
except  from  the  following  processes:  (1)  Sulfuric  acid 
anodizing  of  aluninum;  (2)  tin  plating  on  carbon  steel;  (3) 
zinc  plating  (segregated  basis)  on  carbon  steel;  (4) 
aluninum  or  zinc-aluninum  plating  on  carbon  steel;  (5) 
cleaning/stripping  associated  with  tin,  zinc  and  aluninum 
plating  on  carbon  steel;  and  (6)  chemical  etching  and 
milling  of  aluninum. 

F007        Spent  cyanide  plating  bath  solutions  from  electroplating 
operations . 

F008        Plating  bath  residues  from  the  bottom  of  plating  baths  from 
electroplating  operations  where  cyanides  are  used  in  the 
process. 

F009        Spent  stripping  and  cleaning  bath  solutions  from 

electroplating  operations  where  cyanides  are  used  in  the 
process. 


P015  Beryl liun  dust  or  Beryllium 

P029  Copper  Cyanide 

P030  Cyanides  (soluble  cyanide  salts),  not  otherwise  specified 

P073  Nickel  carbonyl  or  (t-4)-nickel  carbonyl 

P074  Nickel  Cyanide 

P098  Potassium  Cyanide 


U013  Ethyl  ester  2-propenoic  acid 

U044  Chloroform  or  Trichloromethene 

LI112  Ethyl  ester  acetic  acid  or  Ethyl  acetate 

U122  Formaldehyde 

U134  Hydrofluoric  acid  or  Hydrogen  fluoride 

U151  Mercury 

U154  Methanol  or  Methyl  alcohol 

U159  2-Butanone  or  Methyl  ethyl  ketone  (MEK) 

U165  Napthalene 

U169  Nitrobenzene 

U185  Pentachloronitro-benzene  and  Pentachloronitrobenzene  (PCNB) 

U187  N-(4-ethoxyphenyl)-acetamide  or  phenacetin 

U210  Tetrachloroethene  and  Tetrachloroethylene 

U220  Methylbenzene  or  Tolulene 

U226  Methylchloroform  or  1 ,1 ,1-trichloroethane 

U227  2-ethoxy-ethanol .  or  1 ,1 ,2-trichloroethane 

U239  Dimethylbenzene  or  Xylene 
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WATER  RESOURCES  PROTECTION  DISTRICT 


1.  Purpose  of  District 

The  purpose  of  this  Water  Resources  Pvotection  District  is: 

A.  to  promote  the  health,  safety,  and  general  welfare  of  the 
comnunity; 

B.  to  protect,  preserve  and  maintain  the  existing  and  potential 
groundwater  supply  and  groundwater  recharge  areas  within  the 
town; 

C.  to  preserve  and  protect  present  and  potential  sources  of 
water  supply  for  the  public  health  and  safety; 

D.  to  conserve  the  natural  resources  of  the  town; 

E.  to  prevent  blight  and  the  pollution  of  the  environment. 

2.  Scope  of  Authority 

The  Water  Resources  Protection  District  is  considered  as  overlyin( 
other  zoning  districts.    No  uses  not  permitted  in  the  portions  of 
the  districts  so  overlaid  shall  be  permitted  in  this  district. 

3.  Definitions 

Animal  Feedlot:    A  plot  of  land  on  which  25  livestock  or  more  per 
acre  are  kept  for  the  purposes  of  feeding. 

Aquifer:     Geologic  formation  composed  of  rock  or  sand  and  gravel 
that  contains  significant  amounts  of  potentially 
recoverable  potable  water. 

Groundwater:       All  the  water  found  beneath  the  surface  of  the 
ground.    In  this  bylaw  the  term  refers  to  the 
slowly  moving  subsurface  water  present  in 
aquifers  and  recharge  areas. 

Impervious  Surface:  Material  on  the  ground  that  does  not  allow 

surface  water  to  penetrate  into  the  soil. 

Leachable  Wastes:  Waste  materials  including  solid  wastes,  sewage, 

sludge,  and  agriculture  wastes  that  are  capable 
of  releasing  water-borne  contaminants  to  the 
surrounding  envlrownent. 

Mining  of  Land:    The  removal  or  relocation  of  geologic  materials 
such  as  topsoll,  sand  and  gravel,  metallic  ores, 
or  bedrock. 


Recharge  Areas:  Areas  composed  of  permeable  stratified  sand  and 
gravel  and  certain  wetlands  that  collect 
precipitation  or  surface  water  and  carry  It  to 
aquifers. 

Solid  Wastes:     Useless,  unwanted,  or  discarded  solid  material 
with  insufficient  liquid  content  to  be  free 
flowing.    This  Includes  but  is  not  limited  to 
rubbish,  garbage,  scrap  materials,  junk,  refuse, 
inert  fill  material  and  landscape  refuse. 

4.  Establishment  and  Delineation  of  Water  Resources  Protection  District 

For  the  purposes  of  this  district,  there  are  hereby  established 
within  the  town  certain  aquifer  protection  areas,  consisting  of 
aquifers  and/or  aquifer  recharge  areas,  which  are  delineated  on  a 

map  at  a  scale  of  1  inch  to          feet  entitled  "Water  Resources 

Protection  Areas,  Town  of  '    This  map  is  hereby  made  a 

part  of  this  district  and  of  the  town  zoning  bylaw  and  is  on  file 
in  the  Office  of  the  Town  Clerk. 

Where  the  bounds  are  delineated  are  In  doubt  or  in  dispute,  the 
burden  of  proof  shall  be  upon  the  owner(s)  of  the  land  in 
question  to  show  where  they  should  properly  be  located.    At  the 
request  of  the  owner (s)  the  town  may  engage  a  professional 
geologist  or  soil  scientist  to  determine  more  accurately  the 
location  and  extent  of  an  aquifer  or  recharge  area,  and  may 
charge  the  owner (s)  for  all  or  part  of  the  cost  of  the 
investigation. 

5.  Use  Regulations 

Within  the  Water  Resources  Protection  District  the  following 
regulations  shall  apply: 

A.     The  following  uses  are  permitted  within  the  Water  Resources 
Protection  District,,  subject  to  s.  B,  provided  that  all 
necessary  ptrmlts,  orders,  or  approvals  required  by  local, 
statt,  or  federal  law  are  also  obtained: 

(1)    conservation  of  soil,  water,  plants  and  wildlife; 

(1i)    outdoor  recreation,  nature  study,  boating,  fishing,  and 
hunting  where  otherwise  legally  pemitted; 

(ill)    foot,  bicycle  and/or  horse  paths  and  bridges; 

(iv)    normal  operation  and  maintenance  of  existing  water  bodies 
and  dams,  splash  boards,  and  other  water  control,  supply  and 
conservation  devices; 

(v)    maintenance,  repair  and  enlargement  of  any  existing 
structure  provided  there  is  no  Increase  in  impermeable 
pavement; 


(v1)  residential  development,  if  permitted  in  the  underlying 
district,  provided  that  no  more  than  15  percent  of  a 
building  lot  (including  the  portion  of  any  new  street 
abutting  the  lot)  is  rendered  impervious. 

(vii)  farming,  gardening,  nursery,  conservation,  forestry, 
harvesting  and  grazing  provided  that  fertilizers, 
herbicides,  pesticides,  manure  and  other  leachable  materials 
are  not  stored  outdoors. 

B.  The  following  uses  are  prohibited: 

(1)    disposal  of  solid  wastes,  other  than  brush  and  stunps; 

(11)    storage  of  petroleum  or  other  refined  petroleum  product 
except  within  buildings  which  It  will  heat; 

(ill)    the  disposal  of  liquid  or  leachable  wastes,  except 
residential  waste  disposal  systems; 

(iv)    the  rendering  impervious  of  more  than  15t  of  any  lot; 

(v)    industrial  uses  which  discharge  process  wastewater  on-site; 

(vi)    storage  of  road  salt  or  other  deicing  chemicals; 

(vii)    dumping  of  snow  containing  deicing  chemicals  which  is 
brought  in  from  outside  the  district; 

(viii)    animal  feedlots; 

(1x)    the  storage  of  uncovered  manure; 

(x)   mining  of  land  except  as  incidental  to  a  permitted  use; 

(xi)    the  storage  or  disposal  of  hazardous  wastes,  as  defined  by 
the  Hazardous  Waste  Regulations  promulgated  by  the  Hazardous 
Waste  Board,  the  Water  Resources  Comnisslon,  and  the 
Division  of  Water  Pollution  Control  under  the  provisions  of 
Sections  27  (8),  52,  57,  and  58  of  Chapter  21  of  the  General 
Laws. 

(xii)    Automotive  service  and  repair  shops,  junk  and  salvage  yards. 

C.  The  following  uses  are  permitted  by  Special  Permit,  subject  to 
the  approval  of  the  Zoning  Board  or  Appeals  under  such  conditions 
as  they  may  require  and  also  subject  to  s.  B: 

(1)    the  application  of  pesticides  for  non-domestic  or 
non-agricultural  uses  provided  that  all  necessary 
precautions  shall  be  taken  to  prevent  hazardous 
concentrations  of  pesticides  in  the  water  and  on  the  land 
within  the  Aquifer  Protection  District  as  a  result  of  such 
application.    Such  precautionsMnclude,  but  are  not  limited 


to,  erosion  control  techniques,  the  control  of  runoff  water 
(or  the  use  of  pesticides  having  low  solubility  in  water), 
the  prevention  of  volatilization  and  redeposition  of 
pesticides  and  the  lateral  displacement  (i.e.  wind  drift)  of 
pesticides; 

(11)  the  application  of  fertilizers  for  non-domestic  or 

non-agricultural  uses  provided  that  such  application  shall 
be  made  in  such  a  manner  as  to  minimize  adverse  impacts  on 
surface  and  groundwater  due  to  nutrient  transport  and 
deposition  and  sedimentation; 

(iii)  those  comnercial  and  industrial  activities  permitted  in  the 
underlying  district  with  a  site  plan  review  to  prevent 
compaction  and  siltatlon,  loss  of  recharge,  exfiltration  for 
sewer  pipes  and  contamination  by  oil,  chemicals,  nutrients, 
etc. 

D.     Procedures  for  Issuance  of  Special  Permit 

1.  Each  application  for  a  special  permit  shall  be  filed 
with  the  Zoning  Board  of  Appeals  and  shall  be 
accompanied  by   copies  of  the  plan, 

2.  Said  application  and  plan  shall  be  prepared  in 
accordance  with  the  data  requirements  of  the  proposed 
development,  (e.g.,  site  plan  review,  erosion  and 
sedimentation  control  plan,  etc.) 

3.  The  Zoning  Board  of  Appeals  shall  refer  copies  of  the 
application  to  the  Board  of  Health,  Planning  Board, 
the  Conservation  Commission  and  Town 
Eng1neer/Dep«rtinent  of  Public  Works,  which  shall 
review,  either  jointly  or  separately,  the  application 
and  shall  submit  their  reconnendatlons  to  the  Zoning 
Board  of  Appeals.    Failure  to  make  reconnendatlons 
within  35  days  of  the  referral  of  the  application 
shall  be  deemed  lack  of  opposition. 

4.  The  Zoning  Board  of  Appeals  shall  hold  a  hearing,  in 
conformity  with  the  provisions  of  6.L.  ch.  40A,  s.  9, 
within  65  days  after  the  filing  of  the  application  and 
after  the  review  by  the  town/boards/departments. 

Notice  of  the  public  hearing  shall  be  given  by 
publication  and  posting  and  by  first-class  mailings  to 
"parties  in  Interest*  as  defined  in  6.L.  ch.  40A,  s. 
11.    The  decision  of  the  Zoning  Board  of  Appeals  and 
any  extension,  modification  or  renewal  thereof,  shall 
be  filed  with  the  Zoning  Board  of  Appeals  and  Town 
Clerk  within  90  days  following  the  closing  of  the 
public  hearing.    Failure  of  the  special  permit 
granting  authority  to  act  within  90  days  shall  be 
deemed  as  a  granting  of  the  permit.    However,  no  work 
shall  connence  until  a  certification  is  recorded  as 
required  by  said  s.U. 


After  notice  and  public  hearing,  and  after  due 
consideration  of  the  reports  and  reconmendations  of 
the  boards/departments,  the  Zoning  Board  of  Appeals 
may  grant  such  a  special  permit  provided  that  it  finds 
that  the  proposed  use: 

(a)  is  consistent  with  the  purpose  and  intent  of  this 
bylaw  and  will  promote  the  purposes  of  the 

Water  Resources  Protection  District, 

(b)  is  appropriate  to  the  natural  topography,  soils, 
and  other  characteristics  of  the  site  to  be 
developed; 

(c)  will  not,  during  construction  or  thereafter,  have 
an  adverse  environitiental  impact  on  the  aquifer  or 
recharge  area;  and 

(d)  will  not  adversely  affect  an  existing  or 
potential  water  supply. 


Subdivision  Regulation  Amendments 


Preliminary  plan 

The  Board  may  require  that  the  following  be  submitted  where  such 
information  is  necessary  to  evaluate  the  plan  because  of  special 
circimstances  of  the  proposal  or  its  location  including,  but  not 
limited  to,  proximity  to  aquifers,  groundwater  recharge  areas,  or 
public  water  supply  wells: 

a.  Location  of  aquifers  or  recharge  areas  for  existing  or 
potential  drinking  water  supplies. 

b.  Maximun  groundwater  table  elevation  and  direction  and 
velocity  of  groundwater  flow. 

c.  Projection  of  nutrient  loading  (nitrate-nitrogen 
concentrations)  in  groundwater  downgradient  of  the 
subdivision  in  the  water  resources  protection  district. 

d.  Analysis  of  open  and  closed  drainage  system  alternatives, 
examining  effects  upon  the  recharge  of  aquifers  and  the 
quality  of  the  groundwater. 

Required  Improvements 

The  Board  may  require  that  the  following  measures  be  taken  because  of 
special  circumstances  of  the  proposal  or  its  location  including,  but 
not  limited  to,  proximity  to  aquifers,  groundwater  recharge  areas,  or 
public  water  supply  wells: 

(1)  Design  and  construction  shall  reduce,  to  the  extent  possible,  the 
following: 

dimensions  of  paved  areas 

encroachment  within  any  wetland  or  floodplain 

volune  of  cut  and  fill 

area  over  which  vegetation  will  be  distributed 
extent  of  waterways  altered  or  relocated 

(2)  Pollution  control  devices,  including  provisions  for  contaiminant 
removal  employing  detention  basins  subsurface  drains  or 
perforated  risers,  oil  and  grit  separator  catch  basins,  and  other 
appropriate  devices. 

(3)  Measures  to  restrict  nutrient  loading  in  down  gradient 
groundwater  to  a  maximun  of  five  milligrams  per  liter  (5  mgl) 
nitrate-nitrogen. 


Underground  Storage  Tank  Bylaw  Sections 


Registration 

Article  :  Will  the  Town  vote  to  amend  the  General  Bylaws  by  adding 
thereto  the  following  new  bylaw: 

From  after  January  1,  1989,  any  person  who  owns,  leases,  or 
otherwise  controls  any  parcel  of  land  wherein  an  underground  storage 
tank  or  container  has  been  or  will  be  installed  shall  register  such 
tank  or  container  with  the  Fire  Chief. 

As  part  of  the  registration  process  such  person  shall  furnish  to 
the  Fire  Chief  evidence,  deemed  sufficient  by  him,  to  establish  the 
date  of  installation  of  said  tank  or  container.    If  such  evidence  is 
not  furnished  the  tank  or  container  shall  be  presumed  to  have  been 
installed  twenty  years  prior  to  the  effective  date  of  this  bylaw. 
Tanks  which  are  not  registered  as  provided  herein  shall  be  tested 
immediately  upon  discovery  at  the  owner's  expense.    The  method  of 
testing  must  be  approved  in  advance  by  the  Fire  Chief. 

Tightness  Testing 

All  steel  tanks,  having  a  capacity  of  greater  than  three  hundred 
(300)  gallons  of  liquid  hazardous  material,  shall  be  subject  to  one 
of  the  following  tests  at  three  (3)  year  intervals,  and  annually 
after  ten  (10)  years,  or  if  evidence  of  installation  date  is  not 
available;  a  five  (5)  pounds  per  square  inch  air  pressure  test 
performed  on  an  empty  tank  or  any  other  testing  system  approved  in 
advance  by  the  Board  of  Health  or  the  Chief  of  the  Fire  Department. 
Certifications  of  testing  shall  be  submitted  to  the  Board  of  Health 
and  the  Chief  of  the  Fire  Department.    All  tanks  failing  the  test 
shall  be  disposed  of  under  the  direction  of  the  Board  of  Health  or 
the  Chief  of  the  Fire  Department. 

Removal  of  Aged  Tanks 

No  storage  facility  solely  used  for  single  or  two-family  residential 
consumptive  use  on  the  premises  shall  remain  underground  for  a  period 
in  excess  of  twenty  (20)  years  from  the  date  of  installation,  unless 
such  storage  facility  shall  satisfy  one  of  the  following  two 
options:    (a)  the  installation  and  maintenance  of  an  approved 
monitoring  system  installed  by  a  qualified  person;  or  (b)  the 
installation  of  an  approved  double-walled  tank  with  interstitial 
space  monitoring  system  and  liquid  removal  port.    If  no  substantial 
date  of  installation  has  been  supplied,  the  tank  shall  be  presumed  to 
have  been  installed  20  years  prior  to  the  effective  date  of  this 
bylaw. 


HAZARDOUS  MATERIALS  3Y-LAW 

SZCTIQ^T  1:      HAZ-^RDOVS  MATERIALS 

S^^qgECTION  1:  ALTHORITY 

This  By-Law  is  adopted  by  the  Town  of  Canton  under  its  home- 
rule  powers,    its  police  powers  to  protect  the  public  health  and 
welfare,   and  its  authorization  under  Massachusetts  General  Laws, 
Chapter  40,   Section  21. 

SUESECTION^  2:  PURPOSE 

This  By-Law  is  intended  to  protect  the  public  health,  safety 
and  welfare,    and  the  environment;  as  well  as  preserve  and  maintain 
the  existing  and  potential  groundwater  supply,  groundwater  recharge 
areas,   and  surf  ace  "waters  within  the  Town  from  contamination  .wi,th 
hazardous  materials. 

SUSEECTION  3;  DEFINITIONS 

The  following-  definitions  shall  apply  in  the  interpretation  and 
inplementaticn  of  this  Bv-Law. 

Tiayardous"  Materials  means  a  product  or  waste  or  combination  of 
substances  which  because  of  quantity,  concentration,  or  physical  or 
chemical,   or  infectious  characteristics  may  reasonably  pose,   in  the 
determination  of  the  enforcing  authority,   a  substantial  present  or 
potential  hazard  ta  the  human  health,   safety,  or  welfare,   or  the 
environment  when  improperly  treated,   stored,   transported,  used  or 
disposed  of,  or  otherwise  managed.    Any  substance  which  may  create 
a  special  hazard  in  the  event  of  a  spill,  leak,   fire,  or  exposure: 
and  all  substances  deemed  a  hazardous  waste  in  Massachusetts.  General 
Laws,  Chapter  21C  shall  also  be  considered  a  hazardous  material  for 
the  purpose  of  the  By-Law. 

Continoeno,'  Plan  means  a  document  setting  an  organized  planned, 
and  coordinated  course  of  action  to  be  followed  in  case  of  fire, 
explosion,  or  release  of  hazardous  materials  which  could  threaten 
public  health,  safety,  or  welfare,  or  the  environment. 

Discharge  means  the  disposal,  deposit,   injection,  dur.ping, 
spilling,    leaking,   incineration,  or  placing  of  any  hazardous  mat 
into  or  on  any  land  or  water  so  that  such  hazardous  material  or 
constituent  thereof  may. enter  the  environment 
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SUBgcCTION  3;      DEFIyITI0^7S  CONTINVSP 


Vaterials  Fafetv  Data  Sheet  means  the  form  containing  data 
on  physicssl  characteristics,  f lainnability .  explosivity.  reactivity, 
and  the  health  and  safety  hazards  of  specific  chemicals,  as  well  as 
information  relative  to  procedures  recoiranended  for  spills  and  leaks 
of  specific  chemicals  and  special  protections  and  precautions  to  be 
taken  in  the  handling  of  specific  chemicals. 

•Repcrtable  Discharge  means  all  discharge  greater  than  three 
gallons  liquid  volume  or  five  pounds  dry  weight,   or  any  discharge 
which  would  potentially  threaten  the  public  health  and  safety  or 
the  environr.ent  by  entering  surface  water,  groundwaters,   or  water 
recharge  areas,   ar. by  emitting  toxic  fumes  or  gases  into  the  air. 
Discharges  which  are  in  compliance  with  all  Federal,   State,  ar>d 
local  regulations,   or  which  are  permitted  by  governing  Federal, 
State,  or  local  agencies  are  not  considered  reportable  discharges. 

SUgSCmCN  4;  Sr'.^Z?A3ILITY 

Each  provision  of  this  Bv-Law  shall  be  constrjed  as  separate 
to  the  end,   that  if  any  provision,  or  sentence,  clause  or  phrase 
thereof,   shall  be  held  invalid  for  any  reason,  the  remainder  of 
that  section  and  all  other  sections  shall  continue  in  full  force 
and  effect. 

SV3SZCT:0N  5;     HAZAPJOUS  MATERIALS  NOT  SUBJECT  TO  REGUL.\T:CN 
BY  THIS  BY-L.nW  '  • 

The  following  materials  are  not  within  the  scope  of  authority 
of  this  By-Law: 

•  (1)     Domestic  Sewage 

(2)  Household  vaste  including  garbage,   trash  and  septage 
from  single  and  multiple  residences,  hotels  and  motels. 

(3)  wastes  generated  from  the  growing  of  agricultural 
crops  and-  the  raising  of  animals,  including  manure  which 
are  returned  to  the  soil  as  fertilizer. 

SUBSECTION  6;     REGISTRATION  REQUIKE^IENTS 

Every  owner,  or  operator  of  a  commercial  or  industrial 
establishment   (including  municipal,  state,  and  federal  operations) 
which  stores,   transports,  uses,  handles,  or  otherwise  manages 
hazardous  materials   (excluding  fuel  oil  stored  for  the  puroose  of 
heating  buildings  located  on  site)  totaling  more  than  fifty  gallons 
liquid  volume  or  twenty-five  pounds  dry  weight  shall  register  with 
the  Board  of  Health. 
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HAZAPiDOUS  MATERIAL^  BY-LAW 


SUBSECTION  6;  CONTINUTD 
Registration  includes  the  following: 

(1)     Submission  of  a  map  or  written  description  locating 
areas  where  hazardous  materials  are  stored,  handled,   or  m  use. 
specifying  approximate  average  quantities  of  materials  in  each 
location  and  the  special  handling  required  m  a  fire,   leak,  spil 
or  exposure.     Areas  must  also  be  identified  which  store  emergenc- 
equipT.ent  including  medical  supplies,  along  with  a  brief  descrip 
tion  of  the  capabilities  of  the  equipment. 

This  map  or  written  description  must  also  be  posted  in  one 
of  the  following  on  site  locations:     (a)  Guard  Shack,    (b)  Fire 
Alarm  Box,    (c)   Sprinkler  Riser,    (d)  other  location  acceptable  tc 
the  Head  of  the  Fire  Department.    The  location  of  this  posting 
must  be  specified  during  registration. 

(2'i     Submission  of  names,  addresses,   and  telephone  numbers 
of  all  qualified  "Emergency  Coordinators"  who  are  individuals 
identified  by  owners  or  operators  of  commercial  or  industrial 
establishments  which  roust  register  in  accordance  with  this  3y-La" 
"Energency  Coordinators"  must  be  knowledgeable  in  the  types  of 
hazardous  materials  used  at  the  establishment,  proper  storage 
and  handling  of  those  materials,  familiar  with  the  establishment 
emergency  contingency  plan,  and  authorized  as  on-site  coordinate 
in  the  event  of  an  emergency-. 

(3)  Keep  on  file  at  ^11  times  in  an  on-site  location  known 
and  accessible  to  all  "aiergency  Coordinators",  Materials  Safety 
Date!  Sheets  on  all  hazardous  materials  manufactured,   stored,  cr 
used  at  the  establishment.    These- Materials  Safety  Data  Sheets 
must  be  available  to  the  Board  of  Health  and  the  Head  of  the 
Fire  Department  during  routine  inspections,  investigations,  and 
in  the  event  of  an  emergency. 

(4)  Keep  on  file  at  all  times  in  an  on-site  location  known 
and  accessible  .to  all  "Bnergency  Coordinators"  an  gnerae'-.cy 
Continoencv  Plan"  which  identifies  "Emergency  Coordinators"  and 
details  the  area  where  and  ways  'in  which  an  emergency  could  come 
about,  the  techniques  and  procedures  to  be  used  for  prevention 
and  control  of  such  emergencies,  the  emergency  equipment  availab 
on-site,  outside  agencies  and  organizations  who  should  be  notifi 
and/or  may  provide  services  in  an  emergency,  an  evacuation  plan 
for  personnel,   and  an  inventory  of  the  types,  approximate  quanri 
ties,   and  method  of  storage,  transportation,   and  disposal  of  all 
hazardous  materials. 
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SUBSECTION  6.1  EFFECTr/E  DATE  OF  REGISTRATION  RZQUIFEMEs^g 


(A)  Registration  required  by  Section  6  shall  be  initially 
submitted  by  September  1,   1993  and  annually  thereafter  within 
thirty  days  of  January  1  each  year.     Records  required  in  Subsection 
to  be  kept  on  file  at  each  establishment  should  be  updated  as 
frequently  as  necessary  to  ensure  proper  handling  of  hazardous 
materials  and  adequate  procedures  to  minimize  emergencies-  a.nd 

the  damage  which  would  result  from  such  emergencies. 

(B)  Owners  and  operators  of  commercial  and  industrial 
establishments  who  have  not  previously  registered  in  accordance 
with  riibsection  6  shall,  if  they  meet  registration  requirem.ents 
register  •i.nitiaU.y  within  thirty  days  of  meeting  such  req^airements 
and  thereafter  within  thirty  days  of  January  1  each  year. 

SUBSECTION  6.2     UPDATING  OF  "REGISTRATION  INFOR.MATION 

Ail  information  required  under  Subsection  6  of  this  By-Law 
must  be  kept  current  to  reflect  substantial  changes  in  quantities 
or  types  of  hazardous  materials  on-site. 

SUBSECTION  7;     HAZARDOUS  MATTFIALS  GENERALLY 

All  hazardous  materials  within  the  Town  of  Canton  must  be 
stored,  handled,   transported  and  used  in  such  a  way  as  to 
minimize  discharges  and  to  ensure  maximum  protection  of  the 
environment  and  the  public  'h«alth,  safety  and  welfare. 

S1T3SECTIGN  7.1; 

All  commercial  and  industrial  establishments  (including 
municipal,   state,   and  federal  operations)  must  provide  adequate 
employee  training  programs  to  ensure  proper  use,   storage,  trans- 
portation and  handling  of  hazardous  materials. 

SUBSECTION  7.2 

Ovn«rs  and  operators  of  establishments  registered  in 
accordance  with  Subsection  6  of  this  By-Law  must  keep  sufficient 
records  to  detect  significant  loss  of  hazardous  materials  and 
provide  best  estimates  of  quantities  of  hazardous  materials  on-site 

SUBSECTION  7.3 

All  locations  where  hazardous  materials  are  stored  or  used 
in  q-jantities  that  could  cause  a  substantial  hazard  in  the  event 
of  a  spill,   leak,   fire,  or  exposure,   shall  be  designated  with 
legible  warning  signs  of  br-iqht  yellow,  or  other  equally  con- 
spicuous —  lor,   indicating  the  potential  danger  and  how  to  over- 
come or  ^^'oid  such  dinger. 
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SUBSECTION  7.4 

All  hazardous  materials  shall  be  held  in  product  tight 
containers.     All  containers  of  hazardous  materials  which  permit 
leakage  or  spillage  shall  be  disposed  of  or  repaired  to  its 
original  product  tight  state. 

SUBSECTION  7.5 

Every  owner  of  a  coirorercial  or  industrial  establishm.ent 
(including  municipal,   state,  or  federal  operations)   shall  comply 
with  all  Federal,   State,  and  Municipal  Laws  and  Regulations 
relative  to  Hazardous  Materials. 

SL^SECTIOM  8;     ABOVEGROUND  STORA.GE  OF  HAZARDOUS  M-ATERIALS 

(A)  Abovegrcund  containers  of  hazardous  materials  shall  be 
kept  in  an  orderly  manner,   shall  be  adequately  marked  to  identify 
the  hazard,  and  shall  be  stored  on  a  surface  impervious  to  the 
material  being  stored.     The  storage  area  shall  be  enclosed  by  a 
permanent  dike  of  iir.perneable  construction.     The  volume  of  the 
area  enclosed  by  the  dike  shall  be  equal  to  or  greater  than  the 
capacity  of  the  containers  within  the  dike. 

(B)  There  shall  be  no  storage  of  incompatible  chemicals 
(those  which  react  with  one  another  to  create  a  special  hazard) 
in  the  same  area. 

iC)     Drainage  and  ventilation  of  storage  areas  containing 
hazardous,  materials  shall  be. constructed  and  maintained  so  as 
to  control    spills,   fumes,  noxious  gases  and  other  potential 
sources  of  contamination 

SUBSECTION  9;     UNDERGyOUOT  STORAGE 

The  following  provisions  shall  apply  to  all. underground  liquid 
hazardous  material  storage  systems. 

SUBSECtlDK  9.1 

# 

Owners  shall  file  with  the  Board  of  Health  the  size,  type, 
age(if  known),  and  location  of  each  tank,  and  the  type  of 
hazardous  materials  stored  in  each,  on  or  before  Septer.ber  1,  19S3. 

SUBSECTION  9.2 

Owners  of  tanks  for  which  evidence  of  installation  is  not 
available  shall,   at  the  order  of  the  Board  of  Health,  have  such 
tanks  tested.     If  either  the  Board  of  Health  or  the  Head  of  the 
Fire  Department  determines  that  the  tank  is  not  product  tight 
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SUBSECTION  9;  CONTINTJED 

it  shall  be  repaired  or  disposed  of  under  the  direction  of 
the  Soard  of  Health  or  the  Head  of  the  Fire  Department. 

SUBSECTION  9.3 

All  tanks  shall  be  tested  the  day  of  installation  and 
thereafter  at  intervals  sufficient  to  prevent  loss  of  hazardous 
materials  and  resulting  contamination. 

SUBSECTION  9.4 

All  newly  -installed  tanks  subject  to  this  By-law  shall 
be  protected  from  i.nternal  and  external  corrosion  and  shall -be 
of  a  design  approved  by  the  Board  of  Health  and  the  Head  of 
the  Fire  Department. 

SUBSECTION  9.5 

All  leaking  tanks  must  b«  emptied  by  the  owner  or  operator 
within  twelve  hours  of  leak  detection:  and  repaired  to  a  product 
tight  condition  or  removed  by  the  owner  or  operator  in  a  time 
period  to  be  determined  by  the  Board  of  Health. 

SUBSECTION  10:     EFFECTIVE  DATE 

All  Storage  provisions  contained  in  Subsections  7,  3  and 
9  must  be  complied  with  by  July  1,  1984. 

SUBSECTION  11:     REPORTING  RSCUIPjLMZNTS 

Any  person  having  knowledge  of  a  reportable  discharge  of 
hazardous  material  shall  immediately  report  the  discharge  to  the 
Board  of  Health,   and  if  involving  falmmable  or  explosive 
materials,  to  the  Head  of  the  Firs  Department. 

SUBSECTION  12:     PROTECTION  OF  PUBLIC  WATER  SUPPLIES 

In  order  to  protect  and  preserve  existing    drinking  water 
sources,   the  following  uses  are  prohibited  within  one  thousand 
(1,000)   feet  of  the  head  of  a  gravel  packed  well  used  as  a 
source  of  municipal  drinking  water  unless  exempted  by  a  variance 
in  accordance  with  Subsection  14  of  this  By-Law. 
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St'BSECTION   12;  CONTINUED 


A.  Auton^otive  service  and  repair  shops,   junk  and 
salvage  yards,   and  car  washes. 

B.  Storage  of  road  salts  or  other  deicing  chemicals 

C.  Use  of  chemicals  for  deicing  unless  deerr.ed 
necessary  for  pu"3lic  safety. 

D.  The  discharge  of  hazardous  materials. 

E.  CoiTjrercial  or  industrial  uses  which  require 
registration  in  accordance  with  Subsection  6  of  this  3y-Law. 

F.  Comnercial  or  industrial  uses. which  discharge 
process  wastewaters  on-site,  excluding  discharges  permitted 

in  accordance  with  all  applicable  State  and  Federal  regulations 
which  are  shown  to  contain  no  contaminants. 

G.  Cor:mercial  cr  industrial  uses  which  re-charge  •  • 
stornwater  to  groundwater  without  passage  through  oil  and  grease 
traps  and  sediment  traps,  constructed,  operated,   and  maintained 
to  minimize  groundwater  contamination. 

SUBSrCTIO!T  13;     PERMITS  R£CUI?ZD 

A.  A  permit  shall  be  required  and  obtained  from  the 

Board  of  Health  for  all  new  commercial  or  industrial  establishments 

requiring  registration  in  accordance  with  Subsection  6.2,  prior 

to  the  operation  of  said  establishm.ent ,   to  determine  that  the 
provisions  of  this  By-Law  have  been  m»et. 

B.  A  permit  shall  also  be  required  and  obtained  from  the 
Board  of  Health  for  all  establishments  requiring  registration 
in  accordance  with  Subsection  6,  who  seek  to  install  additional 
aboveground  or  underground  hazardous  materials  storage  tanks. 

STJBSZCTIO!:  14;  VARIANCES 

The  Board  of  Health  may  vary  the  application  of  any  provision 
of  this  By-Law,  unless  otherwise  required  by  law,   in  any  case 
when,   in  its  opinion,   the  applicant  has  demonstrated  that  an 
equivalent  degree  of  environmental  protection  required  under  this 
By-Law  will  still  be  achieved.    The  applicant  at  his  own  expense 
must  notify  all  abutters  by  certified  mail  at  least  ten  days 
before  the  Board  of  Health  meeting  at  which  the  variance  request 
will  be  considered.     The  notification  shall  state  the  variance 
sought  and  the  reasons  thereof.    Any  variance  granted  by  the 
Board  of  Health  shall  be  in  writing.     Any  denial  of  a  variance 
shall  also  be  in  writing  and  snail  contain  a  brief  statement 


EARTH  REMOVAL  BYLAW  AMENDMENT 


Excavation  shall  be  restricted  to  those  areas  which  are  at 
elevations  ten  feet  or  more  above  the  maximum  groundwater  elevation  as 
determined  by  the  most  recent  testing  conducted  under  the  provisions  of 
this  section. 

No  permit  shall  be  issued  or  renewed  under  this  Bylaw  until  the 
applicant  has  submitted  to  the  Board  current  and  complete  information  on 
the  actual  and  proposed  depth  of  excavation  and  the  maximum  groundwater 
elevation  throughout  the  entire  area  proposed  to  be  excavated.  Maximum 
groundwater  elevation  shall  be  determined  by  means  of  monitoring  wells, 
test  pits  and  soil  borings  during  the  months  of  March,  April  or  May.  Such 
tests  shall  be  conducted  by  a  Massachusetts  Registered  Professional 
Engineer  at  the  expense  of  the  applicant  and  shall  be  observed  by  a 
representative  of  the  Board.    Test  results  shall  be  submitted  to  the  Board 
over  the  engineer's  stamp. 

The  groundwater  monitoring  wells  shall  be  left  in  place  during  the 
period  that  the  applicant  holds  a  permit  hereunder,  and  readings  therefrom 
shall  be  taken  during  March,  April  or  May  of  each  year.    The  results  of 
such  readings  shall  be  submitted  to  the  Board  over  the  engineer's  stamp. 


APPENDIX  D 

Funding  and  Technical  Assistance  Sources 


There  are  a  number  of  programs  administered  by  state  agencies  under 
the  Executive  Office  of  Environmental  Affairs  that  provide  support 
for  water  supply  protection  measures.    Technical  assistance  is 
available  as  well  as  grant  monies  allocated  for  land  acquisition 
programs  and  technical  services.    Below  is  a  brief  summary  of  some  of 
these  programs,  including  a  contact  for  further  information. 


*  DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 

Household  Hazardous  Wastes  Collection 

The  Department  of  Environmental  Management's  Office  of  Safe  Waste 
Management  can  assist  communities  with  education  about  household 
hazardous  wastes  and  suggest  alternative  products  to  decrease  the 
amount  of  hazardous  wastes  being  used  and  ultimately  disposed  of  by 
households.    DEM  staff  can  also  help  organize  local  collection  and 
disposal  efforts.    Under  Chapter  584,  section  47,  matching  grant 
funds  were  made  available  in  FY'87  and  FY'88  through  the  Office  of 
Safe  Waste  Management  for  collection,  transportation  and  disposal  of 
household  hazardous  wastes.    More  than  100  coninunities  have  held 
collections  to  date.    Funds  for  future  grants  are  pending. 

Contact:    Cassandra  Goldwater 

DEM,  Office  of  Safe  Waste  Management 
100  Cambridge  Street,  Boston,  MA  02202 
727-3260 


*  DEPARTMENT  OF  ENVIRONMENTAL  QUALITY  ENGINEERING, 
DIVISION  OF  WATER  SUPPLY  

Aquifer  Land  Acquisition 

The  Aquifer  Land  Acquisition  Program  (ALA)  provides  financial 
assistance  to  communities  to  purchase  land  or  easements  to  protect 
the  recharge  areas  of  water  supply  wells  and/or  surface  drinking 
water  supplies,    A  20X  match  is  required  from  grantees.    In  order  to 
be  eligible  for  funds,  communities  must  have  delineated  Zones  I,  II 
and  III  around  their  water  supply  wells.    Purchase  of  lands  in  the 
Zone  II  area  are  eligible  for  reimbursement  under  ALA  if  all  other 
criteria  of  the  program  are  met.    Applications  receiving  the  most 
favorable  review  are  from  coninunities  who  have  already  demonstrated  a 
commitment  to  water  supply  protection  through  land  holdings  that 
protect  water  supply,  land  uses  compatible  with  water  protection,  and 
land  use  controls  such  as  water  supply  overlay  protection  districts 
or  related  restrictive  zoning.    ALA  funds  may  be  used  to  finance 
further  studies  of  Zone  II  (approximately  10%  of  grant  award)  and  to 
acquire  land  in  fee  by  outright  purchase,  or  to  acquire  future 
development  rights  of  land  through  the  use  of  conservation 
restrictions. 

Contact:    Mike  Stroman,  Aquifer  Land  Acquisition  program  Manager 
DEQE,  Division  of  Water  Supply 
One  Winter  Street,  Boston,  MA  02108 
292-5526 


Groundwater  Technical  Assistance 


The  Groundwater  Technical  Assistance  Program  within  the  Division  of 
Water  Supply  is  set  up  to  offer  a  variety  of  technical,  planning  and 
educational  programs  to  enable  comnunities  to  increase  their 
knowledge  and  protection  of  water  supplies.    There  are  five  main 
programs  available. 

1.  Technical  Assistance.    Includes  technical  review  of 
groundwater  studies  and  reports,  advice  on  development  and 
implementation  of  groundwater  protection  bylaws  and  regulations. 

2.  Water  Supply  Protection  Atlas,    provides  statewide 
environmental  data  in  the  form  of  transparent  overlays  for  USGS 
quadrangles.    This  enables  communities  to  associate  water  supplies 
with  geologic  information  and  possible  sources  of  contamination. 

3.  Local  Bylaws  and  Regulations  File.    Provides  a  summary  of 
existing  and  proposed  bylaws  and  regulations  by.  community  and  some 
model  bylaws  for  review  and  comparison. 

4.  Groundwater  Slide  Tape  Programs.    DEQE  has  slide-tape 
programs  about  groundwater  movement,  contamination,  and  protection 
techniques,  and  underground  storage  concerns. 

5.  publications.    General  groundwater  information  is  available 
in  a  bimonthly  newsletter  and  the  agency  also  has  a  series  of 
handbooks  discussing  various  aspects  of  groundwater  and  groundwater 
protection. 

Contact:    Mike  Rapacz 

DEQE,  Division  of  Water  Supply 

One  Winter  Street,  Boston,  MA  02108 

292-5952 


Leak  Detection  and  System  Rehabilitation 

This  program  provides  financial  assistance  to  public  water  suppliers 
to  conduct  water  audit  projects  and  leak  detection  surveys,  and  for 
rehabilitation  and  replacement  work  on  existing  water  distribution 
systems.    Such  work  may  include:    cleaning  and  lining  or  replacing 
water  mains,  replacing  appurtenances,  system  looping,  or  covering 
finished  water  storage  tanks  when  ordered  by  DEQE  or  DPH.    Grants  are 
awarded  for  projects  conducted  on  publicly  owned  water  systems  on  a 
50%  reimbursement  basis.    Any  public  entity  that  owns  and  operates  a 
public  water  supply  system  is  eligible. 

Contact:    Jack  Hamm,  Program  Director,  Construction  Grants  Program 
DEQE,  Division  of  Water  Supply 
One  Winter  Street,  Boston,  MA  02108 
556-1080 


Meter  Modernization 


This  program  provides  financial  assistance  for  replacement  work  or 
rehabilitation  work  on  the  public  water  metering  system.    Such  work 
may  include  new  meter  installation,  modernization,  rehabilitation,  or 
centralized  utility  metering.    Grants  are  awarded  for  projects 
conducted  on  publicly  owned  water  systems  on  a  50%  reimbursement 
basis.    Any  public  entity  that  owns  and  operates  a  public  water 
supply  system  is  eligible. 

Contact:    Jack  Hamm,  Program  Director,  Construction  Grants  Program 
DEQE,  Division  of  Water  Supply 
One  Winter  Street,  Boston,  MA  02108 
556-1080 


Water  Filtration 

This  program  provides  financial  assistance  for  the  construction  of 
drinking  water  filtration  facilities.    Grants  are  awarded  for 
projects  conducted  on  publicly  owned  water  systems  on  a  50% 
reimbursement  basis.    Any  public  entity  that  owns  and  operates  a 
public  water  supply  system  is  eligible. 

Contact:    Jack  Hamm,  Program  Director,  Construction  Grants  Program 
DEQE,  Division  of  Water  Supply 
One  Winter  Street,  Boston,  MA  02108 
556-1080 


DIVISION  OF  WATER  POLLUTION  CONTROL 

Construction  Grants 

This  program  provides  financial  assistance  for  the  design  and 
construction  of  wastewater  treatment  facilities.    Project  costs  are 
shared  with  35%  from  federal  funding,  55%  from  state  funding,  and  10% 
from  local  funding. 

Contact:    Paul  Taurasi 

DEQE,  Division  of  Water  Pollution  Control 
One  Winter  Street,  Boston,  MA  02108 
292-5739 

Tier  II  Construction  Grants 

This  program  provides  state  funding  for  70%  of  construction  costs  for 
communities  with  projects  that  did  not  rank  high  enough  to  receive 
federal  wastewater  treatment  plant  funding. 

Contact:    Allen  Slater 

DEQE,  Division  of  Water  Pollution  Control 
One  Winter  Street,  Boston,  MA  02108 
292-5749 


Collection  Sewer« 


This  program  provide     -''nar      1  assistance  for  the  construction  of 
new  collection  sewer       Gre       fund  up  tp  50%  of  eligible 
construction  costs  to  i  max    in  of  $3  million. 

Contact:    Leo  Andronico 

DEQE,  Division  of  Water  Pollution  Control 
One  Winter  Street,  Boston,  MA  02108 
292-5681 


Infiltration  and  Inflow 

This  program  provides  financial  assistance  to  correct  problems  of 
infiltration  and  inflow  (I/I).    Grant  awards  cover  up  to  90%  of  the 
cost  of  conducting  an  I/I  source  study  and  the  construction  work  to 
upgrade  the  water  supply  system.    Infiltration  occurs  when  clean 
water  leaks  into  sewerage  systems  through  defective  pipes  and 
connections.    Inflow  occurs  when  clean  water  enters  the  sewerage 
system  via  storm  drain  interconnections  or  illegal  sump  pumps  or 
downspout  connections  from  private  homes.    Reducing  I/I  will  reduce 
the  unnecessary  flow  of  clean  water  to  wastewater  treatment  plants. 

Contact:    Jim  Courchaine 

DEQE,  Division  of  Water  Pollution  Control 
One  Winter  Street,  Boston,  MA  02108 
292-5728 


DIVISION  OF  SOLID  WASTE 

Landfill  Capping  Grants 

This  program  provides  financial  assistance  to  municipalities  for  the 
closure  of  municipal  landfills  in  an  environmentally  sound  manner. 

Contact:    Larry  Galkowski 

DEQE,  Division  of  Solid  Waste 

One  Winter  Street,  Boston,  MA  02108 

292-5973 

Comprehensive  Landfill  Assessment  and  Clean  Up  Program 

This  is  a  new  program  funded  through  the  new  Solid  Waste  Act.  One 
hundred  million  dollars  has  been  appropriated  to  study  the 
approximately  700  active  and  inactive  landfill  sites  in  the 
Conmonwealth  for  possible  groundwater  contamination.    These  sites 
will  qualify  under  the  Solid  Waste  Act  (Chapter  584)  for  funding  to 
conduct  hydrogeological  and  remedial  action  feasibility  studies. 
Grant  awards  provide  90%  of  the  project  costs,  supplemented  by  a  10% 
loan  to  the  grantee. 

Contact:    Joseph  Selle 

dEQE,  Division  of  Solid  Waste 

One  Winter  Street,  Boston,  MA  02108 

292-5970 


*  DIVISION  OF  CONSERVATION  SERVICES 


Self-Help 

This  program  provides  grants  to  municipalities  for  land  acquisition 
to  preserve  open  space  for  conservation  and  passive  recreation. 
State  funding  is  available  to  cover  between  63-90%  of  the  land  costs, 
based  on  a  municipality's  per  capita  equivalent.  Eligibility 
requirements  include  an  established  conservation  commission  and  an 
approved  open  space/conservation  and/ or  recreation  plan. 

Contact:    Joel  Lerner 

Division  of  conservation  Services 

100  Cambridge  Street,  20th  fl.,  Boston,  MA  02202 

727-1552 


APPENDIX  E 


NORTH  SHORE  WATER  SUPPLY  PROTECTION  ADVISORY  COMMITTEE 
Memorandum  of  Understanding 


WHEREAS  the  Towns  of  Essex,  Hamilton,  Manchester,  and  Wenham  and  the 
City  of  Beverly  in  Essex  County,  Massachusetts  have  certain  natural 
resources  of  surface  and  underground  waters,  streams,  water  courses, 
and  watersheds  within  the  common  areas  of  the  five  communities;  and- 
within  the  several  communities  are  located  certain  ponds,  lakes, 
reservoirs,  storage  basins  and  wells  now  used  or  with  a  potential 
use  as  sources  of  water  supply,  and 

WHEREAS  the  communities  have  a  common  interest  in  protecting  such 
natural  resources  to  ensure  the  availability  of  water  in  such  quality 
and  quantity  as  necessary  to  meet  the  present  and  future  needs  of  the 
inhabitants  of  the  communities, 

NOW,  THEREFORE,  the  signatories  of  this  memorandum  of  understanding 
representing  the  communities  agree  as  follows: 

1.  To  consult  together,  cooperate  and  act  jointly  in  matters  pertaining 
to  natural  resources  of  wetlands,  surface  and  underground  waters 
within  the  boundaries  of  the  communities. 

2.  To  consult  together  and  make  recommendations  relative  to  zoning 
and  general  by-laws  which  may  affect  such  resources,  adopted 

by  the  communities  under  their  independent  home  rule  authority. 

3.  To  consult  together  and  make  recommendations  relative  to  the 
adoption  and  promulgation  of  rules  and  regulations  of  the  several 
city  and  town  boards  whose  official  duties  concern  the  use  of  land, 
the  protection  of  natural  resources,  and  the  present  and  potential 
sources  of  water  supply. 

4.  To  work  together  as  a  mechanism  for  joint  local  action  for  the 
resolution  of  water  quality  and  water  resource  issues. 

It  is  further  agreed  that  it  is  the  intent  of  this  memorandum  of 

understanding  that  local  action  and  implementation  of  local  powers 

shall  be  utilized  to  the  fullest  extent.    For  the  purpose  of  providing 

public  information  and  advice  on  matters  pertaining  to  the  protection 

of  water  resources,  this  association  of  signatories  may  be  referred 

to  as  the  Water  Supply  Protection  Advisory  Committee.    The  membership 

of  the  committee  shall  be  comprised  of  one  representative  and  one 

alternate  from  each  participating  community,  to  be  certified  in  writing 

by  the  respective  appointing  authorities.    Each  community  may  determine 

its  own  procedures  for  appointment.    The  committee  shall  function  as  an 

advisory  committee  to  the  Chief  Elected  Officials  of  each  community,  and 

shall  report  its  findings  and  recommendations  to  the  participating  communities. 


It  is  further  agreed  that  this  memorandum  may  be  amended  from  time  to 
time  by  agreement  of  the  signatories.  Such  amendment  may  provide  for 
participation  by  representatives  of  other  adjacent  municipalities. 


Dated: 


For  the  City  of  Beverly 
Mayor 

For  the  Town  of  Essex 
Board  of  Selectmen 


For  the  Town  of  Hamilton 
Board  of  Selectmen 

For  the  Town  of  Manchester 
Board  of  Selectmen 


For  the  Town  of  Wenham 
Board  of  Selectmen 
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